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Constructive Strength in Woodwork. 
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no more difficulty in shooting would be j “ rabbet ” plane ; or to be more explicit and 

found. Of course, in long joints the shoot- correct, a steel-faced “ rebate” plane of twice 
jug board can play no part, and the square or thrice the usual length, which should 

joint becomes imperative. It lias been provided with a “ fence,” like a “plough” so 
objected to me by practical workmen that as to make the reveal as straight as* the 
there is a waste of stuff in bevelled joints, faces of the joint. In rubbing such a joint 
hut I can prove there is not any waste you have the reveal to rub against, pressure 
sufficient to counterbalance the gain in downwards making the other part of the 
strength, for £ in. stuff gives on the joint. My theory, say for 1 in, stuff would 
bevel as much cohesion as 1 in. stuff on be to make the rebate 4 in. by Jin.* which 
the square. My own theory is that an angle gives a cohesive area of l-’-in. multiplied by 

of 30° is the best and strongest jump- the length, whilst the reveal opposes resist- 

joint that can be made. I have heard this ance to either board warping or buckling* 
jump-joint called a “slope "joint in the north A rub with No. 1 glass-paper on the “arris" 

of England. of each at c c, just to round it slightly 

Grooved and Tongued Joints. —In this should be resorted to, to ensure thatlhese 
form of jointing the joint is strengthened (?) internal angles should not add friction in 

by either a grqove being ploughed in one the rubbing out of the glue by not being 
board and a tongue cut in another, or by cut down exactly to a sharp true right amde 
a groove ploughed in both and a loose or, as as it is almost certain, however sharp the 
it is often termed, a “ false ” tongue glued blade may be, that something may hang 
into both grooves. This joint, if the pro- in the corner of both rebates. In theory if 
portion of the grooves he carefully calculated the interior angle or corner were hollowed 
with respect to the thickness of the stuff, and the reveal rounded, the joint would 
evidently offers a far greater cohesive area be stronger still (see Fig. 7, T) b). After 
than the former, either in the case of gluing this form of joint, liandserews should 
“matched ' tongues or loose ones; and, of the be employed all along to force the reveals 
two, I prefer loose ones if the direction together; afterwards, cramps should be 

of the grain of the tongue be athwart the applied to force the faces into contact, 
grain of the boards to be jointed. By thus When dry, the boards would split anywhere 
crossing the grain, we have in reality a long except the joint, if they give at ail. And 

mortise and tenon , which is the strongest here let me remark, in passing, that work- 
means of uniting two separate pieces of wood, men, as a rule, believe as an article of faith 

I admit that the extra surface entails almost that a normally dry atmosphere ■ and 
a disproportionate co efficient of labour in medium temperature are the only essentials 
rubbing out, but the gain is indisputable in for seasoned work to stand. * My own 

point of strength. If this joint be well observations and experiments go to prove 

made—the grooves not being too shallow, that there is a third factor— light (or more 
nor too wide for the thickness of the stuff; probably actinism), if not a fourth (elec- 
and the tongues are cut with accuracy, so as tricitv), which affects to a very great extent 
to tit well down to the bottom of both grooves the warping tendencies of even long-seasoned 
—no stronger means of uniting two boards timber. And I have carefully observed the 
sideways can be devised. But it is very hard tendency, especially of signboards, to become, 
work ; and the glue, unless very hot, cannot, 
unless two men assist, be rubbed properly 

out, owing to the extra friction offered by 

the surfaces in contact. My proportions 
for inch .stuff are f\ths groove, -Jths deep in 
each board ; tongue, ll in. (bare)long in the 
grain; f^tlis (bare) in thickness, and put 
in in widths of 8 to 12 in.—preferably of 
wood harder than the boards to be jointed. 

Thus, fur mahogany—oak or, still better, 
beech tongues ; for rosewood — ebony or 

boxwood tongues ; for pine—honduras, etc. 

But the inverse is also true ; for extra hard 
woods, the tongues should be softer. For 
1 ignum-vitiB, boxwood, lancewood, etc., 
birch or honduras form the best tongues; 
and for this reason, that in soft wood the 
tongues, if hard, bruise it into a close fit. In 
hard woods resilience of the tongue is neces¬ 
sary, as one or other must give a little, owing 
to the glue swelling the wood whilst wet, 

which afterwards contracts again. This is 

really the only disadvantage of this form of 
joint; its shrinkage in drying requiring the 
tongue to be so tight a fit that one can 
hardly rub the glue thoroughly out by 
manual strength ; whilst if the tongue is 
a thin, easy fit, one has to rely on glue more 
or less thick for its cohesiveness, which is 

bad. 


CONSTRUCTIVE STRENGTH IN WOOD 

WORE. 

BY JOHN WHITFIELD HAUL AND. 


Jointing—Jump - Jointing—Shooting Board- 

Grooved and Tong V ED Joints— Rkuated 

J oints 

Twin Plane—Mortises and Tenons. 


Douele-Bevelled or V-Joints 


I have frequently met with practical work- 

who know perfectly well how to go 
about almost any job—that is, know where 
to mortise and tenon, where to dovetail, and 
where to halve, where to “ jump joint,” and 

where to 
-but who 

have never troubled to think whether the 
ordinary modes of performing these opera¬ 
tions cannot be very greatly improved upon. 
They are content to go on making their 
framings as they have been taught to do, 

without seeking to find out the strongest 

possible, way of putting them together, or to 

think out for themselves how to avoid weak 
points in these several methods. In dove¬ 
tailing, for instance, how often do we see 
the angle so acute as to weaken the joint so 
made ; and iu scarfing, fifty weak forms are 
found to one strong form. 

I will endeavour, by criticising and point¬ 
ing out weaknesses in each, to upset this 
“ rale of thumb " way of going about work, 
and show that if a more scientific way 
is substituted, equal strengtli with less 
material can be attained. 

Firstly, let us consider some forms of 

jointing. 

Jump-Joint in 
joint is that w 

jointingj t.e., shooting two edges perfectly 
true and rubbing out the glue; and it 
is the custom to shoot the edges as 
nearly square as possible. Let us analyse 
this method, and take inch boards as our 
instance, say 3 feet long. If jointed 
square, and the glue is well rubbed out, we 
have an area of 36 sq. in. only. As these 
joints depend upon atmospheric pressure, 
chiefly, for their adhesion, and not upon the 
cohesion of glue to any great extent, it 
follows that, other tilings being equal, the 
greater the area the greater will be the 

cohesive strength. To attain this, if the 
edges instead of being square were shot 
perfectly straight at an angle of 40°, 
the superficial area of the joint would be 
increased proportionately — viz. (Euclid, 
Book I, 45th Prop.), “ The square described 
on the hypotenuse of a right-angled tri¬ 
angle is equal to the sum of the squares 
of the other two sides.” It therefore fol¬ 
lows that, in this case, the surface (insection) 

° subtended by the 


men 


where to “groove and tongue, 
house” ana to “flush-shoulder 


a 


By far the commonest 
is known as '\jmnn- 


ig — 

hich 


in bright light, round on the face, and 
hollow where the back is kept almost en¬ 
tirely in the dark; and ani convinced 
that this is not due to the heat of the sun's 
rays,as it has occurred in north aspects where 

the direct sunlight never falls to as great an 
extent, even bending lin. battens by its 
force. Where signboards are 6 in. or so 
away from the wall I have not noticed 
much warping. I, therefore, put it down to 
the action of actinism, by which is meant 

that portion of the ray of light which 

has been proved to affect chemically min¬ 
erals, plants, and animals. I have also 
sawn up and planed up portions of live oak 
that for two or three centuries had been 
rafters in a church roof, with the intention of 
making up picture-frames of the well-known 
“Oxford ” pattern, and in a day or two have 
found them as much warped and twisted 
towards the light as new, green wood would 
have been. Further, by turning them round 
the opposite side to the light, I have got 
them very nearly straight again. 

j Double ~ Bevelled or V - Joints. 
is another mode of joining edges of board 

together, which I have myself tried with 
success, and which I consider very strong 

and durable, though I never yet met with 

it in any one else’s work ; and that is the V- ; J. 

joint (see Fig. 8). Whilst I admit that 
it has one great disadvantage—that the two . 

edges cannot be planed up with the same 
tool, but require two distinct and different 
planes—I think it a very strong, efficient, 
and workmanlike job ; very easily rubbed, 
capable of resisting all warping tendencies j 
in cither board, requiring no lateral clamp- A* 
ing, whilst the cohesive surface area is ^ 
about H to 1 of the square jump-joint. At a 
a glance, it will be seen that in rubbing ■ 


at an angle of 45°, 

two sides, of an inch each, at right angles to 
: another, would give TC1 , 

nearly 14 in., so that the area of joint-surface 

would be nearly half as much again. 

square joint offers no lateral resistance to 
the subsequent warpin 


one 


a diagonal very 


Now a 


tne suosequent warping or winding of the 
wood should it not have been previously 
thoroughly seasoned, but a joint at an angle 
does offer a resistance in one direction — 
that is, the underlapped board could 
rise, though it might shrink off. From this 
reasoning it is clear that a joint shot at 
an angle is stronger than one shot square, 
loo great an angle will entail much trouble 
in rubbing out the glue, as, of course, it 
is more likely to slip. Indeed, in rubbing 
out, two strips of stuff should be fixed in 
the bench-screw with the bottom piece, the 
angle falling towards them, to prevent slip¬ 
ping off—one at each end, about 4 
off. If the shooting board be made at 
angle to the plane instead of Hat( 


There 


not 


Rebated Joints. 

bating the two edges of the boards equally, 
and making the joint by reversing them 
(see Fig. 6), so that the rebate of one fits the 
reveal of the other. This is a very strong 
joint, especially in thick stuff, say l|in. and 
upwards, as the area of cohesion is added to 
by the surface of the depth of the rebate, 
or 5 inches But to make this joint well demands a 
^ a Proper special plane—a combination of the “ trying” 

“ ’’ig. 1), or “jointer” plane with the “rebate” or 


These consist of re- 


see 
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no side slip is possible ; and if the two support at all, and where the shoulder, 

angles, xx and x y , are equal and true, the over, forms the fulcrum of leverage. 

joint can be made as perfect as any other. ' mortising spokes into the naves of wheels 

I should prefer, if having much jointing to the extra time and trouble of making the 

do, to make a plane of section as in Fig. 9, tenons would be well repaid, even when the 

i spokes are not only tenoned but housed 

well; indeed, it is regratable that it is not 
and a practised in all tenoning. 


Notwithstanding that the forge is so com¬ 
mon an appliance, there are few articles 
that exist in more diverse types. A brief 

notice of sonic of the princ ipal of these will 

be useful as a guide to the choice of one. 
We take first the portable bellows forges, 
which arc made in botli rectangular and 
circular forms. These are made in a great 
many sizes, and are adapted both for 

amateur use and for the workshops. Sizes 

and prices can be obtained from makers’ 
catalogues. One with a hearth measuring 

about 25 in. by 13 in. is sufficiently large 

tor a single-handed workman. Such a forge 

, is large enough to heat a bar of iron about 

Having made reference to the mediaeval art 1 in. or 1J in. square. For heavier work, 

of forging, I shall now commence the treat- requiring the aid ®f a hammer-man, the 

tnent of the modern practice ot smiths’ hearth may measure 33 in. by 2G in., and 

work. . range thence up to 39 in. by 30 in. for the 

in this article I will, however, dispose of largest work. The proper forge for average 
some primary matters which must needs be and occasional heavy work is the common 
dealt with briefly. rude form built of bricks or stone. 

There are three conditions under which the For those who cannot afford to buy a 
smith works, each of which ought properly portable forge, nor to build one in masonry, 
to receive separate treatment. These are: t. refer to a sketch of a lorgo already given 
first, when he works alone without the as- in Vol. L, p. 733—in reply to a correspondent 
sistance of a striker, or of steam power, or of —that is easily and cheaply made. It is 
dies : second, when he has the assistance of built of angle iron, flat bars, and thin sheets, 
a striker or hammer-man, but is still desti- For blast, a bellows, or a fan, or a blower 
tute of steam power ; third, when he has the will be used. 

help of a hammer-man, and has also the use hold their own in country shop 
of a steam hammer, and dies of various modern establishments a fan blast 
kinds. Amateurs and many country and blower is used in preference ; and either of 
jobbing smiths come under the first category, the latter is superior in all respects to the 
Men in small workshops come under the bellows. There is now so very little differ- 
second. The third class embraces all the cnee in the cost of blowers and fans, that I 
inen in our large engineering and general should give preference to a forge fitted with 
iron works. I tear that 1 cannot devote a Hoots blower—one of those made by 
special attention to either without neglecting Thwaites, of Bradford, or by Samuelsou, of 

the others. But yet it is obvious that the Banbury. Fig. 1 shows a forge with hand 
particular circumstances under which work blower attached, and Fig. 2 an enlarged - 
has to lie performed must often modify the view of the blower and gear, the revolvers 
methods adopted. For example, a man who being shown in section. These revolvers 
lias command of a steam hammer will almost I embody the latest improvements introduced 

by Mr. Roots. The smallest made cost 
between £7 and .£3, the hearth measuring 
20 in. by 14 in., and the blower being equal 
in )lower to 24 in. bellows. If cheapness is 
sought, then got one of the fan forges 
(Figs. 3, 3 a), sold by the Britannia Co., of 

Colchester, at half the price. 

The blowers are undoubtedly the best. 
The blast pressure is under perfect control, 
and is of the nature of a positive current, 
help that is, one definite in amount. A soft 
from a striker will be greatly handicapped and continuous blast is superior to one that 

in all classes of work except the very lightest, is spasmodic, variable, and intermittent; 

All heavy work where the sledge is required and the blast from a blower or fan is for 

must needs be abandoned. Iron of nearly | these reasons better than one from bellows. 

high; and con- 
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with a fence, f, to keep the V-groove 
straight, and of three times the length of 
moulding plane for one edge; 

lano with two blades, one placed an inch 

the other at the proper angles to 
each other to make the other edge ; also 
with a fence to keep it straight. Again, an 
angle of 30° would be my choice. In 
Fig. 10 I give section, and in Fig. 11 side 
v . .view, of such a plane ; and in Fig. 12, view 

showing how the two blades finish the 
feather edge where the two angular or 
bevelled surfaces join. There would be no 

difficulty in sharpening the blades of either 
of the planes, nor of setting the double blades 
to the same angles of the single one to 
:> * ensure perfect fit; and the joint would 

answer for end grain to side grain if the V 
were cut on the end grain wood, and the 
hollow V or groove in the side grain stuff, 
thus forming a clamp, instead of the groove 

and tongue joint now generally used. Messrs. | 

Moseley and Sons, 323, High Holborn, hav 
made from my designs these planes, and also 
an adjustable shooting-board on the same 
principle as Fig. 1, but which can be set to 

i any angle. 

A fort ises and Tenons. —Passing now from 
joints to the consideration of mortises and 
tenons, let me point out that they are 

of two kinds—tenons passing through and 
afterwards wedged from the outside, and 
those where the tenons only go part through 

into mortises, also only partially cut through. 

The former, being the strongest, are 

practicable; but in the case of 
the latter only can be resorted 
The former, also, are more easily made 
, true, as being mortised half through from 

one side, and half through returned from the invariably adopt a method of 

other, the mortise is more easily kept square 
Hum ways- whilst the wedges driven in 
afterwards keep the shoulders well up and 
prevent the tenons drawing out. Of com 
the tenoning machine 
equally true, whether part through 
right through. In wedging up muntings, 

“fox" ( a corruption of the Norman-French 

and modern French /iti/.r, false) wedges are 
used, their heads resting at the bottom 

of the mortises, forcing them up as the 
tenon is driven home ; but very frequently 

_ this is omit,ted, and cannot be found out 

There 

in mortise and I the finished sizes and sections wanted will 

have to be used. No extensive drawin 
down can be done, no large welds made ; 
little, in fact, beyond such delicate mani¬ 
pulation as can be done with the hand 
hammer. The top swages, the Hatters and 
fullers, the chisels and gouges—except the 
anvil cutters—are of scarcely any use when 
there is only one pair of bands available for 
holding the work and the hammer or other 
tools. There is little chance to impart finish 

to tlie surfaces other than can be done with 

the hummer itself. The class of work, there¬ 
fore, that comes within the range of the 
unassisted smith is entirely different from 
that of his brethren who are more favoured 
in the matter of assistance and tools. But 
there is all the wealth of ornamental work, 

like that done by mediaeval smiths, possible; 

all tool work—almost anything, in fact, 
where the sections of iron and steel do not 
exceed, say, 1 in. to 1$ in. in diameter. 
Obviously, the choice of forges, tools, and 
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Forges, Anvils, Hammers. 
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The old-fashioned bellows 

s; but in 

or a 
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used 


wherever 
mu n tin its 


to. 
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swaging or 
drawing down, when such is practicable, 
in preference to upsetting and welding. 
Again, a man who has command of dies and 
steam hammer, will not have to spend so 
much time in finishing and smoothing the 
surfaces, the angles, and corners of his work 
upon the anvil, as the man who can put his 

roughed work between a pair of flies, and 
finish it with a few blows of the steam 
hammer. Then the man who has no 


l both ways : 


’se 


cuts mortises 


or 


after the framing is put together, 
are two very general faults i 

tenon joints—viz.: (I) In sawing the tenons 
sufficient care is not taken that the saw-cut 
stops short of the shoulder, and (2) that in 
sawing the shoulder the cut stops short 
of the tenon. In the first case it looks bad, 
but, beyond unsight I mess, does not matter 
much. The second is a much more serious 
matter, and attacks the strength of a tenon 
in its weakest point; exactly where any 
strain would be most likely to break it— 
viz., at the neck* A little extra care and 
trouble would add great strength to tenons, 
made as in Fig. 13 

stopped short of the shoulder and short 
of the tenon by one eighth of an inch each 
way, and the wood cut away after with 
a to the curve of a quadrant of 

ft circle ; the mortise edges being rounded 
with a paring chisel to receive it, A tenon 

i in. thick would thus be as strong as an or¬ 
dinary l in. one,simply and solely because the 

strength is in the right place—just where 

any strain would fly to—because it is just so forth, as well as methods of work, will be 
where the mortise can give the tenon do different under these several conditions. 


The cost is not exceptionally 
sideling the neatness of the arrangemen 
and the good results attainable, this type o 
portable forgo ia the one which should be 
recommended to an amateur or to a private 
workman. 

There are several kinds of blowers used 
In portable forges, and on behalf of each 

some superiority is claimed over others* X 

will not pretend to settle contending claims ; 
but, if I may express an opinion without 
getting into hot water, f should say that 
though each possesses perhaps some practical 
features which are not possessed by its 
rivals, yet there is not very much to choose 

between the average working value of each. 
Beyond this 1 will not venture. 

tn workshops a row of forges will be sup¬ 
plied with blast from a single fan or blower, 

each forge being furnished with a throttle 
valve in its tuyere pipe* 

In small forges the tuyere is simply 
tube and nothing more* But in all large 
forges operated by powerful blast, a water 

tuyere is used. That is, the tuyere is 
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surrounded with water, which protects the The anvil is supported upon a stand so for fullering and drawing down. The flat 
nose from the destructive heat of the that its face is about 22 in. high from the pane is used for striking heavy blows, and for 
fire. There are several forms of such ground. The stand is often made of a block finishing surfaces. The sledges are of 
water tuyeres. The commonest are shown of wood, upon which the anvil is prevented of the two forms in Figs. 9 and 10, and 

. 4 and 5. In the first, a cast- from slipping sideways with spikes driven weigh from 4 to perhaps 14 lbs.; one of t 
iron tank (a) contains a supply of water, into the wood close alongside the anvil-feet, j from C to 8 lbs. weight being about the 
which also fills up the annular space (n) . For neatness, a casting is often substituted average. To swing a sledge constantly 
around the nozzle (e). In the second (Fig. 5) (Fig. 7). An iron stand is better than one without making the hand sore, the handle 
made both in wrought and cast Iron— a of wood, because it is much firmer; and, as is kept very smooth. Any roughness is 
suunlv of water enters the annular space by the expense is only incurred once, it is better at once removed with glass-paper, 
the pipe (a) and leaves it by the pipe (uj, to have the stand in iron. I head must needs be well secured to prevent 


U 


I 


one 






in r igs 


•u 


' 


■■ 




i 






i 






A 


Fig. L 


















* ; 


" 


I 






m 


f! 


H 


UJ 




n 


"i 


II 


N 


p 






- 


G 






i 3 


IV 






t 


■ fa I 


> 




I 


1 


"S3 


■m 




»f|| 












1 r ii • 


i 


* 8 ! 


A* ' 


.'IN 


7A 


1 \i r 




- 


i * 










■M 




i 




& 




i 


VT 


1 




I 


I; 




% 


■I 


" 


!i 




1 


■ 




H 


I 


i 




4 


I I* 




» 


-<sm 




■ 




1« 




■ 


1 


- 


, 


i.’ 


¥ *1 










l 




3 ! 


\ 


if 




I 


-■ 




► 




r 


m 


p m 


f 




I 








.* 




r . 




I 


I 


I 


I ■- 


a 


A 


■ 






J 


i 


Fig. 11. 


1 




r ■ 








V 


V 


■ 






/ 


■ t 


. 


I 


xa-* if" 








0V 


j r 




J" 


J 


r 


it 


m 


" 






Fig. 5. \ 


A- 


3 






J ■' 




JP 


Pig. Samuelson'a Forge with Hand Blower attached Fig 

Hood. Fig. 3 A, —Ditto,, with Hood Figs* 4, 5. 

Hammer. Figs* 9.10.—Sledge Hammers. Fig* 11 


Enlarged View of Blower and Gear. Fig. 3.^Britannia Company's Fan Forge without 
Water Tuyeres. Fig* 6.—Smith's Anvil. Fig* 7.—Iron Casting for Anvil Stand, 8,^-Ball Fane 

Mode of Wedging on Hammer Head to Shaft or Handle, 


* 2 . 


■ 


so maintaining a 

cold water* 


possible flying off* Fig, II shows how it is 

Hammer handles are properly 
kept in stock in a dry place for several 

,, previous to use ; because, if not well 
seasoned, they shrink with the heat of the 
smithy, and are apt to work loose on their 

heads. 

The miscellaneous sm 
smith, though numerous, are 

a few broad types. They consist very 

of tools for moulding or shaping mei 

Like the tools lised in ninny 


circulation of 


constant 


The anvil becomes worn hollow on the 

the course of time, and the edges 

The longer this is delayed the 


surface in 


wedged on* 


In small forges the simple tkickenin 

. ot tiie nozzle i 


rounding. 




fV 


-up 


I 


L L -- 

serves to preserve it from de- 
structmu for a very long period, and the j aide 

c ‘ burnt awav k replaced. : square comers. 

fJJU 1 'S; 6 ) usedl by smiths ranges : Occasionally, 

IA _ . ; ' Y0 t( { ,ir hundredweights in ; becomes broken off; but, unless it is faulty, 
fi<wl ’ Vi 1 lli ade of wrought iron—steel- j it would need very rough usage to 

used for linlfT" 1 . e,ld U) or “ " is j such a fracture. 

is for ?^ n ’ a,1 d tbe hole (is) i The hammers used by smiths are of two 

various the tuml chisel, and ; kinds—the hand hammer and the sledge, 

of S i n Bruising of the edges The first-named weigh from Alb. to! lb. 

akw ™iV° ukl ^ h J' ays bc gwarded and are of the form shown in "Fig. S. The 
a ® a ‘ as possible. ball pane (Fig. 8) and the cross pane are used 


better, because 


the truth of an anvil is valu- 
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when flattin 


over larire surfaces and 
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stuff, and of some such sliape as indicated, 
being about 14 in. deep, and of sufficient 
width to suit the maps, etc., for which the 

holder is intended, i.f'., about 5 in 

than the map. 

The wood should be carefully cleaned up, 
finished with scraper and sand-paper, and 


good road map of the country or county, 
provided with a spring holder, hanging in 
the hall or other suitable place ? 

I do not, of course, lay any claim to 
novelty for my subject, but finding it most 
useful and also very easily made, 1 offer the 
result of ray experience for the benefit of 

any readers of Wokk who may need an the front edges chamfered, etc., according 

. to fanev 

-n* * 


A workman is familiar with the forms 
and uses of these tools, an amateur is not. 

As I write in the interest of both, I will 
„ adopt a method of compromise. Instead of 
) occupying two or three chapters with the 

description of these tools—uninteresting to 
the first, interesting and useful to the second 
: —I will describe them in connection with 
the processes and operations for which they article of this kind. 

are used, so spreading this section over the I would suggest oak or mahogany for the 
, entire series of articles. In pursuing my main parts of the holder. The former will 

subject I shall introduce at the same time be most suitable for amateur workmen, as, 
the distinctive tools and appliances used in in my opinion, it requires less skill in the j front cover in 
the operations described, and in that way I art of \ polishing to turn out a creditable 
hope to omit nothing of any material interest piece of work in oak than in any other] carefully 

or importance. (wood. Should the workmen, however, be. exactly the same. 
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shape of the two bracket*, 
which serve to carry the roller, support the 
top cover, and to which tho ends of the 

are also attached, 
also of t in- stuff, and should be 


Fig, f; shows 
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cut and finished so that both may 


They are let into 
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Backboard, Figi 5,—Shape 


Side Elevation. Fig. 3.—Sketch showing Map exposed. Fig 4. 

Front Cover in two portions, snowing Section of eacii Piece* (Scale, 1 In. 


Fig, I,—Front Elevation, showing Map rolled up. Fig. 2. 

of Bracket. Fig. 6,—Alternative Brackets, Fig, 7,—Top Cover 
to 1 ft, except Figs, 6 and 6, 2 in. to 1 ft,) 


Fig. 8. 




j grooves in the backboard (see dotted lines, 

. 4 and 5), to which they are secured 
with a little glue, and two screws to eaeti 

bracket driven from the back ; but first, the 
position of the mountings for the spring 
roller should be decided upon, and the roller 
cut to the requited length. I have used 
Hartshorn's patent blind ro 11 c rsj and find them 
work admirably, and their price is exceed¬ 
ingly low, being only a shilling each, inclu¬ 
ding roller with patent spring arrangement 
and the requisite fittings. 

The front cover may next be got ready, 
and may be composed of two piece 

arranged as at Fig. 

curved piece, as in the alternative shown at 
Fig. fi. In either case, the front cover should 
be let into suitably shaped grooves about 


prefer it, pitch pine will suit admirably, or 
even pine or red deal stained and varnished tigs 

need not be despised. 

The dimensions of the holder will, of 

if not already course, depend upon the size ot the map for 

which it is intended. The accompanying 

n er useful, illustrations are, therefore, 

L | ^ I 

ept clean t gestive as to shape ; and, with the exceptions 
, besides occupying far less space of Figs, 5 and 6, being drawn to a scale ot 1 
than when hung upon a wail in the usual in, to a foot, represent a holder to suit a 

w ay, an d also saving the wear and tear map about 30 in. 

consequent on rolling up by hand or stowing length* 

■pa portfolios. Fig* 

fn tike country it is often very desirable j rolled up ; Fij 
to have a map of one’s locality to which , Fi x- 3 snows the map „ 
fcferencc may easily be made ; for example, Fig. 4 is the backboard, winch, a^ 

*. in the eaae of that ever-increasing class of serves for a foundation tor the w iole, fjhouId 

gffi cyolists, what is more convenient than a \ be got out first. This should be ot * m. 


A MAP HOLDER : HOW TO MAKE IT 

BY OPIFEX, 






Those who have frequent occasion to con¬ 
sult maps, charts, etc, 

supplied with something of the same kind 
may find the subject of this 
as bv this means the 
and fresh 
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wide and of 


avorage 


I represents the bolder with map 

. 2 shows side elevation, while 


Fig. 8 
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i in. deep in the brackets, to which it is supports may, in other words, be as much j Every one who wishes to make a set of 
secured by gluing. Care should be taken part of the dresser as the back of a side- plate shelves will, I take it, now be able to 
to ensure that the lower edge of the front board is to its lower portion. start fair and square. The wood will be the 

cover may correspond in shape with the Before, however, treating of the shelves as same as that for the dresser, and of the same 
semicircular portion of the brackets— forming part of the dresser, they must first substance as the principal parts of it. The 
which should be about an inch diameter. be considered as separate when the various width of each shelf will be the same and 
Thi3 arrangement is meant to allow of the modifications which may be necessary will here again the maker may please himself 
round roller, which is to be attached to the be dealt with. At the outset it should be what it may be. As the plates and such like 
lower side of the map (see Figs. 1 and 2), to , stated that everything that was said about things will be placed to lean against the wall 
fit close when the map is rolled up and so ; size in connection with the dresser refers the shelves need not be more than sufficiently 
close the aperture so that no dust may enter, with equal force to the back. It is, there- wide to let the crockery slope backwards • 

The top cover (Fig. 7) maybe of g in. stuff, fore, not so much with dimensions that we but usually a little more than this bare e 
and should be made to hinge to the back- have now to do as with formation, but in necessary width is allowed, as tlie extra 
board, being fastened in front with a case the reader may want a few hints, some width of the shelves then ’allows various 
small lock, or at the ends with small brass remarks on the former may not be considered small articles to be kept on them if desired 
hooks and eyes, or it may be screwed on but out of place, and will perhaps give confi- It may accordingly be considered that a 5 in 
not glued. This is necessary in order that deuce to the novice in setting out his work, or G in. shelf will do, while those who prefer t 
access maybe had to the roller, etc,,, at any The total height will naturally bo one of may have it wider. ’ 

time, cither to remove the map, or in case the chief points which will engage the YVhatever the width of the shelves the 

of repair, etc. maker’s attention, and we may therefore ends supporting them should be at feast 

I he map should 08 mounted on stout i take it first, khat tbs lisiglit cannot be CQual, wIuIb, if & strip to form a is to * 

calico, and should be attached to the spring greater than that of the wall it is to occupy be placed along the front of the former they 

roller like an ordinary window-blind, but goes without saying, and in a low room the should be a trifle wider to allow for the ends 

yeri/ short tucks should bo used to avoid avaikiblo space may not be great* It is of strip coming ’within them. In any case 

.1 I ^ ® accordingly in a lofty room, where for all it will not be objectionable for the end pieces 

•^spring, etc. . practical purposes the space may be regarded to be a little wider than the shelves, so that 

lhc lower edge of the map is attached to as unlimited, that any embarrassment may the fronts of these lie back a little within 
a round roller of pine, or some other light be felt. It is, however, one which soon them. 

wood, which should be long enough to pro- vanishes when common sense is appealed to, The shelves may be fixed to the ends with 
jeet slightly outside the brackets at each for, remembering that the shelves are more nails, the heads‘of which should be well 
side (see illustrations), # for use than ornament, the absurdity of punched and the holes afterwards stopped; 

lo the centre of this roller a cord is making the top one too high to be reached , but very possibly there are some makers 
attached of sufficient length to suit the with comfort is at once apparent. Wliat who would not be content with this simple 
height at winch the holder is hung. 'too high ’ may be must be for each man to method, though it is thoroughly reliable. The 

jo hx the map ill position for working, determine for himself, nr perhaps, as the mortise and tenon joint may be used instead 

ro it rather tightly round the spring kitchen is generally ruled by the female or the attachment may be the same as that 
ro er until the lower roller is pressed into portion ol the household, it will be better to for the drawer bearer of the dresser. If this 

the semicircular part of the brackets j it take others into council before deciding, latter construction be chosen, the effect will 
may then be pulled down bv the cord, and Some may not think the top shelf excessively be neater if the groove be stopped a short 
v.ill remain in any desired position by high if it can be reached with the aid of a chair distance from the front and the dovetail cut 

ZE! n ! S nr i and W1 nm Up or s fep-ladder, while others might wish to away for the same distance. The shelves, of 

n fir?r e ^ U Wlth ° ufc climbing. . Perhaps if we course, will then have to be inserted from 
the linlrW nnnn flm ^ 1 f y w nch to ban S takeG ft. to 6 f t. Gin. as a fairly convenient the back. Such elaboration is, however, 

hpnnVkfip?/ J 1 • V M j u * h sh ^ ld and unless in a very lofty room the cerned. The stretcher or rail which is shown 

to tlie rWrln nn nf’! JS “Sl’i aCC ? rdlll f sbel \ ea wUl appear too dwarfed. It below tlie bottom shelf might then be 
the fan rvnf I Km, u “ em P lo y ed . and ”»? be ' v - el ! here to note that we are talking regarded as superfluous, for if dovetailed to 

* ‘ the height of the top xhefj, and not of the the ends its principal object is to biud them 

extreme height to the top of tlie cornice, together. A board either nailed or dove* 
which may beany reasonable distance above, tailed to the tops of the ends keeps them 
In connection w-ith the space between the together there. This hoard, by the way, is 
highest shelf and the top, we may take into not visible in the illustration, being con- 
consideration the number of shelves and the cealed by tlie moulding which is afterwards 
spaces between them, for the maker must planted on. A narrow piece of wood across 

tln> i, or plate shelves determine them on the same principles. He the top will answer for tlie stay, but if it ho 

nanv h „ *i 1p r “ j., , 1Elt j CC0m " ,,iust ascertain what the shelves .are to hold, made the full width of the ends it forms in 

inn 117 Vnl IT nf Wnnr kitchen dresser not only the quantity but the sizes of the reality another shelf available in case of 

then iiid iliiY, f vlt ! Iuch tliat artlcIcs for wb iL-h they arc destined. These, need. 

suniect ■ indeed tlit- 6 °i ?S ir p | e j Cnt we ma y, assume, arc pieces of crockery, but The moulding referred to is merely in- 

WC rn!I25“S.?“i not entirely plates, as the.name of the tended as a finish, an d n, ay be mn 1 1 ted al to - * 

exigencies of snace nemriHpd ti iad contrivance may seem to indicate it is | gether without affecting the utility of the set 

whole. At the same time +i a Wishes, probably. Well, set two or more quite secondary importance, and a suitable 

arr in these nacres w tiwoiil' i*. * as they o. the shelves at a convenient distance piece will be obtainable from most builders, 
actual existence for it liv tm nJ! 1(! f n C in apart to receive these larger articles, At the front corners it should be mitred. 

that the two must be used tncrpM S ° nm S n 1 '!i re ° u atc others in the same way. Some may fancy that the moulding alone 
dresser alone must he recrnr lnd S. n 6r * f 1 erhaps some readers might prefer to have will have a paltry look and think that the 

piece of furniture and%o mav t1 com P, e ? definite measurements given, while others ■ appearance would be improved by a frieze. 

plate shelves. These mav hp ° may think that the foregoing remarks For the benefit of those who do not 

part of the wall tint- mnv °. n any ^ l ght have been dispensed with altogether, know what is meant by this it may be ex- 

venient: but without some con ’ becau , se they see that the rules, or, rather, plained as a border of plain wood extending 

for not doin" so tlie mr*«t nntn^Y re . a ’? on the hints, for regulating measurements are so some three or four inches below tlie mould- 

seems to be just above the drp«cpr b 03 . 1 .^ 0 ! 1 simple that every maker would have thought ing. Full details of a construction which 

they may in some resneetq hp ^ ’ , w , cb of them tor himself. Those who hold the may be adopted for this part will he found 
furnishing an appropriate InH- ° ^ ed as latter. opinion^ I am sure will forgive the in Vol. I., p. 23. of \V<jkk in the article on 

illustration just referred to it will v.„ n ? u > m hiction on tlicir patience when they re- “ Artistic Furniture.” 

that the shelves arc nuite indf.nov.rm 11 * c m ctnber that the hints are given just as : The upright piece at the back of the 

the dresser, to which tliev are nnt- ntf i °j : I0n , unders ^ or those who might, have over- shelves is put to prevent them “sa^-g 

in any way ; but intelligent renrlnra K 11 , ,, so ( n i c °f the considerations which under the weiglit of their contents, and in a 

readers of these pages will Anoii,,* snoultl guide them in knowing what to do. very small set might be omitted altogether, 

stand that there is no reason wbv- tlu* d*. f ? r those who want detailed measurements, If simply nailed on behind it would dearly 

and the shelves should not be mn™ let me suggest that a very small amount of ■ be awkward and keep the shelves them selves 

mately associated. The shelve* n, ir j *i ■" calculation will enable them to overcome any away from the wall. The proper way will 

sneivea aud their j difficulty m setting out their work. be to cut spaces in each shelf within ‘ 
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it can fit, when a few screws or nails will The question is, “ How to do it without in sketch, is shown broken), and this con* 
hold all fast. destroying the temper in the point.” The stitutes an excellent guide. This block in 

In order that plates and dishes may not method is this:—Before heating the drill, j fixed at each end either by cramps or screws, 
slip down, each shelf should have either a bore a hole with it in a piece of lead, The glass, laid on several thicknesses of 
groove cut in it, or a piece of beading leaving the point hidden therein. You can paper to correct any inequalities in the 

fastened on from end to end at a sufficient now raise tlie temperature of the shaft of table, is placed in position under drill. This 
distance from the back, to allow of crockery the drill by means of a blowpipe till it paper, with the indiarubber above, gives 
being securely put up. In some respects attains a blue colour nearly to the point, the necessary amount of elasticity to pre- 
the groove is more convenient than the The drill and lead together are now im- ' vent breakages. 

beading, which is apt to be in the way if mersed in cold water. The drill will now Nails placed round the circumference of 
plates, etc., are laid down flat. With a strip be found of the required temperature, the the sheet of glass will keep it in its place, 
planted along the front of each shelf neither point exceedingly hard, while the shaft, It can also be pressed down by means of 
the bead nor the groove is so necessary as it being annealed to a certain extent, is less wood wedges inserted carefully between the 
otherwise is. A few cup-hooks on the edges hard, but tougher. This tool, when mounted block of wood serving as guide and the glass, 
of the shelves will, no doubt, be considered a in holder and the point moistened with tur- By conforming scrupulously to these rules, 
* necessity, and when they are added the set peutine, will attack glass rapidly. Do not success is certain to follow, even when glass 

of plate shelves may be regarded as made press too severely when working the drill, of the thickness shown in sketch has to be 
and finished, unless, indeed, staining is and, if possible, drill from both sides sue- drilled. The piece of glass here shown is 
considered as an improvement. cessively. To enlarge a hole thus obtained, for an electric machine. 

Now for the few modifications which may the operator must use a rat-tailed file soaked 

be adopted, and are in some degree necessary in turpentine. 

if the shelves, instead of being fastened only To drill a hole of a larger diameter, take 
to the wall, are to be attached to the dresser, a simple tube of copper or bronze, the out- 

The most evident alteration will be in the side diameter of which equals the diameter 

lower parts of the ends, in which the shaping of the hole required in the glass. The edge 

would be out of place. They should be left of this cylinder must be kept revolving in 
square to rest on the dresser top. Then the 
background of the dresser and the bottom 

rail of the shelves will be one and the same 
thing. It will, of course, be placed between 
the ends so that it lies on the dresser top, to 

which it will be fastened by means of screws 

driven iu from below the dresser top. which, 
it will be remembered, was described 
hanging a little at the back. If, however, 
the back of the plate shelves is of wood, it 
will be as well to carry it down behind the 

top. Tliis method of enclosing the back 

will give the set of shelves a far more 
important appearance than they will have if 
left open, but, of course, the amount of 
material will be greater. It may perhaps 

be necessary to say that the boards should 

be placed perpendicularly and not horizon¬ 
tally, and that if they are glued together to 

make one solid piece of the necessary width 
the back will probably split. It should, 
therefore, be mounted or pauelled. It may 
. be suggested that match-boarding will form 
a, very suitable material, especially if there 
is a beaded edge to “break the joint." 

With the concluding remarks that if the 
back is fastened on behind the dresser top a 

space equal to the thickness of the back 
wood should be prepared for it to fit into, 
and that the easiest way to manage this will 
be to rip off a piece from the entire length of 
the dresser top and then glue short ends 
ou again, it may be assumed that all neces¬ 
sary directions for the construction of 
dresser and plate shelves have been given. 


CRICKET SEATS FOR CARRIAGES. 

BY J. 0. KING. 

Tins is the name of a small additional seat 

in a vehicle, and is more familiarly known 
in some old farm-houses as the stool in the 
chimney corners for children to sit on, the 
name doubtlessly suggested by the com¬ 
panionship of the crickets that mostly 
abound in such places. 

In English carriages they are applied to 
broughams and victorias, chiefly in victorias, 
the panel at the back of the coachmans 
boot opening down as a desk lid to the 
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Cricket Seat for Carriage. 

horizontal position, forming a seat for two 
extra riders. It is held up by two stro 
hinges and chains, straps, or quadrant-stays. 
For broughams a hinged prop-leg serves to 
uphold this seat. 

Cricket seats on a different method of 
ad justment are in use in France, and for the 

purpose simpjer and stronger. The victorias 

that ply for hire in the street have their extra 
the same place while being supplied with j seat folded up against the heel-pauel of the 
turpentine and fine emery. seat, c, as shown by diagram of part of a vic- 

Some precautions are necessary, however, torn. Two iron legs are fixed by joint-screws 
to ensure the glass from breakage. to the bottom edge-plates at n u, and to the 

To mount the tool, drive a wood block, a edges or ends of the cricket seat, k, so that 

), past the centre of the copper tube, at one motion the seat, c, is turned over into 
E (Figs, land 2), to be used as a fulcrum to its position for use at a k. It is very cheap 

turn it. On this lay a piece of indiarubber, to make, and the cushion part is kept clean 
c, and above that fit in another piece of by being shut against the panel, c, and cannot 

wood, l>, with a hole in centre. This hole is be used as a foot-rest for riders on the 

for receiving a three- or four-cornered reamer, back seat. The dotted line, x, shows tlie 

or other suitable tool, fixed in the drill, in movement. For victorias for private use 

order to rotate the tube. a larger and more commodious seat is used. 

The indiarubber between the blocks of The space under the coachman’s scat, e G, is 

wood gives the necessary amount of eiasti- recessed, and a seat frame with side guards 

city, without which tlie glass might be is hinged at o. The coachman’s seat is 

easily broken. During the process of boring, hinged at e to allow of it opening as a box- 

only press very lightly on the tool. lid when the cricket seat is to be folded 

It will be also found necessary to guide down, which is done with the aid of two sets 

the last-mentioned tool by some special of joints ; one set at g serve to turn the sup- 

means, as, without guide, it could not be ports down (the dotted line, I, shows this 

kept revolving in the same groove by the movement), and the cushioned seat, a k, and 

most expert manipulator. A block of wood, side guards turn down from joints in the 

us shown in sketch, is taken, raised on two I supports, as shown by the dotted line, J. It 

pieces of wood at each end, the thickness of is a capital contrivance for a serviceable 

which depends on the work to be drilled, seat—the invention of M. Cliaillon, Paris, 

In this block a hole equal to the outside and was awarded a prize at the Exposition, 
diameter of the copper tube is drilled (this, I 1689 . 
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Fig:. L—Boring Holes in Glass. 
Fig. %—Copper Tube, etc. 
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BORING HOLES IN GLASS. 

BY P. B. H. 


In order to drill a hole in glass, the prin¬ 
cipal factor necessary is to have an exceed¬ 
ingly hard and well-tempered drill, at the 
same time keeping the glass and drill well 

moistened witu turpentine. Menders of 

porcelain use the same means for boring the 

boles iu which to insert their rivets and 
ciamps. 

To drill holes of small diameter, an ordi¬ 
nary steel drill is used, the secret of suc¬ 
cess being in the temper given to the tool. 

In order to obtain the necessary degree of 
hardness, the drill must be heated to a dull 
red, and then plunged into mercury. The 
metal thus becomes very hard. It is, how- 
ever, necessary to anneal the shaft of the 
drill, as, in this Btate, it would be too brittle. 
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If the cabinet is to be stained black, you 
might paint on the black panels. The wood 
should be stained and slightly polished, just 
to prevent the sucking of the wood. When 
the decoration is quite hard (use as little 
medium as you can with the colours ; no 
), the panels can be finished, bein 

polished. Decoration under the polish has 
a brilliant look, and, of course, the polish 
preserves the work. Keep the colour as 
thin as possible on the wood, for if the paint 
put on thickly, it makes the polishing of 
the panels difficult, and the paint is apt to 
crack after a while. Fainti 
polish will stand well, witness the old 

painted satin-wood furniture of the last 
century. 

Gold grounds are often used in decora¬ 
tion, and very effective they 

S anels must be gilt (imitation gold does 
o), and the colour can often be used trans¬ 
parently with advantage. Such colours as 
burnt sienna, Antwerp blue, raw sienna, 
gamboge, Indian yellow, French ultra- 
marine, and rose madder, can all be used 
pure and in combination, transparently on 
the gold. Mix with a little copal and poppy 
oil, and put on more or less thinly, and the 

grinning through the colours gives 
them a most beautiful effect. Of course, 

for the greys and whites solid colour must 
be used, but the combination of transparent 
colours with solid is to be commended. 

Avoid crudity iu your colour, especially 
on black grounds, and introduce three 
four tones of colour only, such as a grey for 
the back of the leaves, a rich green for the 
dark leaves, a yellow green for those where 

the light shines through them, and a very 
bright grey for those leaves catching the 
light. This is not a purely arbitrary 
arrangement, but is founded upon a care¬ 
ful observation of nature, for if we look at 

a spray of rose in the light, we shall see 
that the colours of the leaves are much as I 

have suggested. Pain tin 
is not generally polished. 


dents, Many inaluncoa of master painters ob¬ 
taining custom era upon the assurance of 
blistering work has come to our personal know¬ 
ledge, but we have never seen the 




receptacle does not reach the entire 5 i n w 
occupies 2J in. o£ the length; and instead of 
se pi irate tool clamps, there is a loot; one with t»« 
promise j screws, this fitting being otherwise aPrft "J 
fulfilled by the ordinary methods of oil-painting, | according to the usual plan. This 

Mi\ Matkiesoa obtains success by working on clamp a bearing of 2^ in., and it is ^ 

special lines, and with special, but not ineon- The advancing screw of the tool slide 

veniently so, materials. A valuable reputation instead of at the side, and is 

could soon be built up by a master grainer upon 
the non-blistering qualities and durability of his 
work, and viewed in this light, tho price of the 
volume (10s.) would soon be repaid to him 
hundredfold* Besides the treatise on blistering, 
the work contains special chapters on oak grain¬ 
ing, and is, further, a valuable acquisition 
account of recipes for making enamel oil paint, 
enamel oil, and damp-proof liquid, the two 
former, at the present time of perishable spirit 
enamels, being simply invaluable to provincial 
or colonial masters. The publishers arc Dale and 

Heynolda, 24, Wellington Street, Strand, 

John Menzies &: Co,, Edinburgh and Glas 
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fitted. It is tapped (with twenty tore adTto "ft. 
inch) into a colUr on tho under pan of the elide • 
imd near its end is a groove into which a little 
slide or flat bolt fits, preventing, when slid for¬ 
ward, tho end-long movement of the screw 
When thus hold it works the tool slide, but on 
drawing back tho bolt, the tool slidu is at out# 
set freo, to he actuated by a lever. This arrange¬ 
ment answers admirably, and well supplies the 
place of the usual bridle, which has to be de¬ 
tached to free the slide, to the dang 
it3 screw. The slide iB 
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of losing 

moreover, in ah* nt mucus 
in its action, and there are no louse parts that 
can be mislaid. The advancing screw boa a 
reading collar very cleverly arranged, but as ihe 
divisions are somewhat difficult to^ee, there is a 

4 1 division plate also upon the upper part of tha 

This is a very successful attempt to produce i bed of the tool elide. The fitting of all carta h 

for £15 a elide rert (Fig* 1) which shall be solid ; excellent, and the Britannia Company deserve 

much credit for the 
production of bo good 
a rest at a low figure. 
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Tiie Britannia Company's Ornamental 

Slide Best. 
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— Bent’s Patent 
Tool Holder. 


This excellent tool 

holder, which 

vented by Mr. B, H. 
Bunt, B.A. 

sttutor oi Applied Me¬ 
chanics in the Univer¬ 
sity of Cambridge, and 
is manufactured and 
supplied by the Bri¬ 
tannia Company, Cel- 
chaster, is one of tho 
best that tan bo bought 

for boring and cutting 

internal threads. The 

cutters or tools may be 
made of rounded rod, 
winch can always be 

easily obtained. They 

held firmly in tha 
tool holder, and in 
boring it is v^ry easy 
to adjust depth of cub. 
Various sizes of steel 

be held - in the 
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Demon- 
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or 


on gold grounds 
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Patentees, manufacturers, and dealers gtfttralhj arc rr- 
(ptrsUd to send prospectuses, hilts, etc,, of their' rpecinH- 
ties m tools, machinery, anti workshop appliances to the 
Editor o/ WoriK for notice in 11 ' 

ThingsIt is desirable that specimens should be sent 
for examination and testing in all eases when this can he 
done without inconvenience. Specimens thus received 
unit be re turned at the earliest opportunity. It must he 
understood that everything which is notic&l, is noticed 
on tf* merits only, and that , as it is in the power of any 
one who has a for sale (o obtain jjiciifion 

of 1 1 in this dc}xirtment of IVoRK without charge, the 

notices given partake in no way of the nature of adver¬ 
tisements. 


* 


can 

same holder. It is an 


Fig, I,—The Britannia Company’s Ornamental Slide Rest. Fig. 2,— Bent’s 

Patent Tool Holder. Fig. 3.— The “ Climax w Tool Holder. 


economical tool, no 

and substantial, neat in appearance, and perfectly skilled smith being required to forge the cuttora, 

accurate, and it is certainly the best rest yet pro- and it can be used for ordinary turning, sliding, 

duced at the price. The sole plate is 12 in. long and surfacing. The tool holder is made in six 

by 2A in, wide, planed below and at the sides, sizes, ranging from 2 in. to 1 iu., and supplied, 

and fitted into n gun-metal cradle, securing its post free, at prices varying from 9s. 6d. to 17s. Gd. 
position at right angles to tho back of the lathe. 

It is clamped by an eccentric instead of the ordi- 
rnirv bolt and bow nut. 


The “ Climax 


Tool Holder. 


23. 


II 


At the top of tho stem 
of the main frame is a graduated circle of good 

size and very legible reading against a steel 

index point, and below it is an elevating ring of 

gun-metal, milled for tho bettor grasp of the 

fingers. This is 3J in. in diameter, the divided 

circle being almost equal in size. The stem, or 

tenon, of the main frame is 1| in. diameter, by 

which it will be seen that this rest is no mere 

toy, but a substantial afTair fit to stand 
amount of work 


The “ Climax ” Tool Holder, a useful all round 

and planing 


20 . 


Painting, Graining, and Decorating, 
to Prevent Blisters / 1 




cutting tool for lathes, simp in 
machines, etc., will cut straightrr irregular work, 

and into corners and face either right or left with¬ 
out altering its position in the slide rest It is 
invaluable tor screw cutting, as the cutter can be 
canted to suit the angle of any thread, whether 

It is made entirely of 


C7 


O 




Dub is the title of a new work, which appeals 
chiefly to professional house painters and gi ainers, 
"wiitton by Mr, Jsidwuttl jVTuthicsoiij of ArdrosSiin } 
near Glasgow* Ihe author, who is a practical 

man, and who furthermore is connected with a 
firm of colour makers at Ardrossau, claims to 
have overcome the blistering effect to which 

ordinary oil paints are liable when exposed to in¬ 
tense heat. The volume under notice deals in a 
lucid and practical manner with every phase of 
the annoyance, from the cause and explanation of 
blisters to the completion of work, the condition 
oi winch the tradesman can be responsible for a 
twelvemonth. Tho author’s conclusions arc not 
the result of chemical analysis and theory only, but 

are further founded upon the successful results 
which Ins process has given when tested bv time 

and both solar and artificial heat* Tho subject 

of i( blisters,” although of much importance to 
the general community, is one that particularly 
concerns provincial puintem and country resi 








V-shaped or square* 

steel, the bolt, etc., being case-hardened. The 
cutting tools are of uniform section, and are 
made from the finest < ast steel that can he got 

cutters of Musbefc’fl 




any 

The frame of the main slide is 
11 in. between the ends, 12 in* out and out, by 

2 J in. wide, and the eleven inches arc graduated I For tho two largest sizes 

and figured in inches and tenths. The main special self-hardening steel can be supplied. The 
screw is of ten threads to the inch, and its head sizes of shank vary from ft in. square to J i* 1 * 
is also graduated. The stem or tenon has two square, and sections of cutters from ft in. by 
verticil 1 grooves into which the rounded point of | £ in. to J in. bv § in.; prices ranging brant 
one of two screws in the pedestal fits accurately. 13s. Gd. to 20s. Prices of # best cast steel cutters 
These serve for the adjustment of the frame in per dozen range from 4s. Gd, to 8s. Gd.; Muslict 0 

two positions, either parallel with the lathe bed cutters being 8s. and lls, per dozen. _ _ 

or at right angles to it, a second screw securing it The tool holders described m this and the prs- 
when thus adjusted. This* supplies the place of | ceding notice will bo found to be reasonably IB 
the usual set studs, or stops. The tool slide is price and serviceable in every respect by tbow 
5 in. by 2 in. at the base, where it slides as usual who buy them, whether amateur or pit) ft ss iu n iu 

between adjustable steel guides, but the ^ j * The Euxtub. j 
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ironmonffor could get him particulars, The platen Invcidive mind, and Hie fruitful ruiMr of lU 

are found, about J of an inch thick, and arc bcJl ubominublc rubbish which we r.ie it hour as 

tttetftl, copper coloured, and have a rich deep hue," woods and marbles, urul which have done lunro to 

Time Alarum Fitment*—F. S. (Minf/ton, jV.) ruin the tnule than any idher tJtithat 1 know of, 

writes“ My clock is only a common alarum clock. There in one tiling J noticed with pJeuHiire m tii fl 

from which 1 took away all the alarum works, ex- ! r* ply, and that i% 'Jn any eunc* yen will have i*> 
ecpLing the email figured piece in the centre of dial. devote a large amount of lime and pni ii-nce to d * 

Of this piece I made use in the following manner, ^ ^ l0 student is willing to hcI out wiih thin id 

shown in the sketch. Fig, a is the piece looking at firmly established In his mind, and to hLut at lhe 

the back ot it The chain line shows how it was, beginning, and not think lie can Jcurn it in a month 

and the plain line shows how I have altered it, and or hut remember it is only by Ho-e study ana 

what I have filed away, leaving only a small piece hard work that be can ever hope to he a workman 

00 projecting. This I have bent out a shade, as worth bis sail, then 1 should #*l rongly ad vine him lo 

shown in Fig, 2; then I bent a thin piece of slicct i'dn Lhe House iJecaraling Glass at the ril) 

Guilds of London Institute in Kerminglon Bark 
Head* There marbling and graining i^iaiight horn 
nature, as ii ought to be taught, uni! ten Jrom an 
other mini's view of what it h or whal it ought to 
be, Tlie*y have there a very line rollerUou of 
marbles and woods for the u«i* of hlmicffiM and 

individual instruct ion* The fee is hni 2s* fid, per 

mouth of three nights a week and two boors each 
night ; and in addition to this, the school finds 
colours and paper, making ii lint a men* nominal 
fee. U is lhe only t lass of its kind in the United 
Kingdom, and only wants to be further known to 
be extensively used. I have, of course, no interest 
in wanting any to join beyond lhe fact that 1 have 
benefited by it, and wish others to do the same. 
You do well to recommend the hutch work you 
speak of: it is the finest work on the subject ever 
brought out. it is writlen by the brothers A. It- and I\ 
Van der Uurg.w ho are mod undoubtedly thoroughly 
practical men The work F issued by Crosby Lock- 

wood & Co., and is translated into the English 

language. The plates and instructions arc* gene rally 
excellent, and a painter could not make a heller 
investment than to purchase a copy of it, I did so 
some lime ago, and have never regretted ii, but 
consider I have been repaid over and over again 
for in>' initial expense. It may be tiring perhaps to 
hear the one string, 4 Copy from nature,' harped 
upon, buL I believe it to bo Hie only thing that will 
make good workmen in whatever trade almost they 
may be, especially in trade-* where there are any 
pretensions to artistic etleeK If we follow it we 
can never go far wrong—not so far. at any rale, as if 
we went unguided but by our own tastes 
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A COBNKB FOB THOSE 1VII0 WANT TO TALK IT. 
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notice to correspondents. 
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In consequence of the tireat pressure upon, the 
S!lop" columns of Wokk, contributors are 
requested to be brief and concise in aU future 
questions ajtfl replies. 

In answering any of tlu "Questions submitted to Corres¬ 
pondents," or in referring to anything that has aj*- 
ixs&rtd irt n Shop,** writers art requested In refer to the 
number and page of number of Woax fit which the sitb- 

r&t, and to give the heading 

rejereiu# us mudi, and the 
of residence, or the n*m-de-prime, of 
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and 


* , 


jeot under enusidrrat ion appeti 

of the paragraph to whim r 

Initfa/s amt place 
the writer by whom the question has been asked or to 

whom a reply has been already pireft 
wo* be given to questions which do not hear on subjects 
that fairly came within the scojte oj the Magazine. 
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I,—Letters from Correspondents, 

Invalids Bed Tray and ASolian Harp, 

(Stonfiani) writes 

bribed on page 13, Vol. II, r of Work, will be found 
m much more convenient if made with a half circle 

cut out of hind part thus 
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, B. 

The invalid's bed tray des^ 
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Invalid's Bed Tray. 


Jig-, a. 


| - 

. m . 
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jl as tile invalid can get closer to the articles on 
' tray. I have made two, one of which is in constant 

i use and very handy. I have also made an AJolian 

a harp, double action, and would advise any one 

3 making same to put sound-poste in body similar 

to those in violin, as mine woulu not sound much 
until I did so *, now it goes well. 
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Cutting Mustc lor Organctte. 

{Hampstead) which in reply to Amateur Musi^ 

ClN (ace page 811, Voh L): 


Mitre Cramp.—H. J. L. J, AL (Ealing) "writes in 

sequepcc to Kilburx, VoL II.. page 13:— 1 '‘Aly ac~ 
count of my mitrecrampis rendered leas intelligible 
l by two printer's erro — Mi n ed ' in line six should be 

‘planed/ and ‘unhinge 1 should be‘impinge'(line 
„ fid]- If Kilburn willtry 
wedges Inserted length¬ 
wise in the space be¬ 
tween d and e in this 
way, and gently tapped 
' f with a light hammer at 

the ends marked x and 
Y f he will find they will 

pleniy of pressure. If he had read mv short 
:f article carefuhy, he would have seen that I said 

mm answered very well for gluing up frames. 

If he wants to nail them he can do so when the 

glued joint is dry. For small gilt frames nails are 
..> not required, and look unsightly. 

Weight of Wood, ~A, R. (Scorrier) writes: 

i he following figures will give the average weight 

in pounds per cubic foot of twelve kinds of wood 

which mav be useful to buyers, carriers, and even 

to some who have had long experience in a timber 
yard: 

Cedar 

Yellow pine 
White pine 
Red pine 
Bpruce 
Chestnut 
Lignum vitoe 
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I can give but 

.scanty information in the overcrowded columns of 
•Shop/ but will try to give Amateur Musician 
a blue help* First, llicrc are three sets of chorda in 
every key : one on the keynote itself, one on its fifth 
ascending, and one on its fifth descending— or its 
fourth; these are Important m the order they arc 
placed, lhe keynote chard being of the greatest 

value. With chords on these three notes, any note 

oF the scale can bo h am ionised, ns Amateur 

M i'-iciax may see, thus: 
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Mitre Cramp. 
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Those can be inverted, transposed, some notes 
strengthened in the octavo below*, or omiticd, ac¬ 
cording to the taste, skill, end knowledge of Ama- 

teur Musician. The two most binding rules are 

that no consecutive fifths or octaves arc permis¬ 
sible. and the lust chord must be a keynote chord. 

This applies to the major mode. For the minor I 
expect giber notes abseni on Amateur Musician's 

instrument would be required. 
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Tlme Alarum Fitment. Fig-, i,—Figured Piece. 

Fig. 2.—B, Projecting 1 Piece. Fig. 3.—A, End 
which will contact with projecting Piece. 
Fig. 4.—Position of Fitment. 
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brass about \ in. wide and 21 in. long in tho shape 
of Fig. 3, This is very thin, aud forma a weak 
spring, 1 made a hole in this, and fastened it to 
frame of clock works, with a screw through tho 
hole that the winding up spindle came from, merely 

pulling a small screw through and u small piece of 
wood at the back to act as a nut; also a leather 
washer betw een the spring and frame to insulate It 
from frame. Fig. 1 snows the portion it is placed 
in* The dotted fines show how the small figured 
centre piece will contact. One wire lends from the 
other and from this spring, and the oihcr wire from 
the frame the clock works. Of course you want a 
switch with this, but I daresay you can see the idea, 
and fellow-readers may bo glud tu know that it 
work* well* When I set my clock I turn the hands 
to the time I wish it to go oil', then gently turn the 
figured piece round until the bell siarta ringijj 
then I put the clock right time. It is simple enough 
if you r'dw it, and it. only took me a mailer of two 
hours to lit it up. If any one cures to see ii, I should 
be glad to show it them at ;i8, Spencer street, 

Leaining Marbling, etc, — IL A f )..{London 
S.E.) writes : —“In Work* No. all (Vol* I 
page 797), I notice a reply la W* H (Newington 
Butts) signed F. P., respecting where to learn 
marbling and graining at small cost The advice is 
given to go under a clever marbler ami take lessimp, 
which, l venture to say* is bad advice Marbling 

Go ticks xxr * v rr f * and graining, I take it, are iniilu Linus of the res- 

writes Mar I pective woods and marbles, but how many of our 

ituum i i 1 } Tfi^Urs referred lo by W* K. \W present day marblersund grainers Lake this view of 

lith« * Vo ' i 1 ') ?f e P r abably Martlne&ti & the subject I If he went uudor a marbler, he would 

n““ 1 il im {? ar A! 1 M.andS., whose address is but learn his teacher's view of wluu nature was, 

r P 1 would send him par- and a view which nature never possessed, a view 

***** u in the trade, otherwise W. E. W/b which Ib often but the outcome of an ingenious and 


Re-waxing Meerschaum.—O n r: Who is Not 

a Smoker writes:—"A. IL (Sydenham) (page 750, 
Vol.l. i inquires how to wax meerschaum pipes. The 
process is as followsThey arc first soaked in wax* 
then in tallow, and finally polished with shave 
gross or crape. The latter Is used to remove 
serardies. But I doubt if yon can get shave 


Weight of Iron,-A. R. [Scorrier) writes : 
looking over the ‘Shop' columus I find that a reader 
has been asking a question in reference to weight 
of iron, Perhapa the following table may lie of 
benefit to more than one reader of Work, which 
g]v«j the weight of square and round iron in pounds 

f er foot length, from Un. to 3 in. square, and from 

In. to4fin. diameter: 

in. square ♦* 3-33 lbs. 
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gross 

in England, ns I have never heard of it, and they 
nre polished in Germany, if you succeed, I should 
like to know through 'Shop, 
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Boat‘building. 

writes: 


f i- 


J. It. (Ncircastle - on - Tyne) 
Jn reply to Boat Hook {Manchester) 
{see page 38 of U'ork, Vol, IT,), it Ls ovidcul that 
the reason of Jus boat being.so crank and unsteady 
in lhe water is because of its being too sharp and 
lean in the bilges* A boat with sharp bilges svili bo 
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very unslcudy, while a fuller mould of bilge 
make a very steady and safe boat 
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will 

, , , Ef he w ill fasten 

a bilge rail or keel on each bilge of his boat, hi a 
line with the keel at about a foot distance from it 

il will greatly udd to her stability, bilge rail lo be 
about six feet long, two or iwo and a half inches 
deep, one inch thick, tapered to li sharp point. 
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foot w'eiglis 
J86-75 lbs.; 4-5tl cubic 

feet, one ton. 
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Exhibitions of Craft Work, etc. 

i AtaHch iarfO') writes: 


fl 


T- J. M. 

I havt* derived much protit 
and instruction from exhibiting and examining the 

exhibits of others in various era ft shows during the 
last yenr or two; ami I should be glad if renders of 
Work would make known to their fellow sub¬ 
scribers in good time any such exhibitions coming 
on/* 
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[Work—Slay 31. 1800. 


Ef.— Questions Answered oy Editor and Staff, 


Staircasing and Han dr ailin g* — \V, H, G — 

These subjects will be dealt with in due course, but 
papers on them cannot appear at present. The car¬ 
penter who was to have written on his own method, 
and has handed me two diagrams with a very brief 
description, has quitted the neighbourhood to under¬ 
take a good job in one of the Western counties. 

Oval Chuck,—A, S, H, L, (Walworth) — The 

small sketches sent will T I hope, make the oval 
chuck clear to all, but there are some details which 
can hardly be explained by sketches, (1) If the ordi¬ 
nary chucks come near the head stock casting, then 
the plate. Figs, 2 and 3, ?nust be thin enough to clem' 
chuck, (2) Upon this depends projection of a and n 
in Figs, 4 and 5; they must clear the headstock 
casting when revolving, (31 The screws in Figs, 2 
and 3 grip the headstock and arc to be kept clear of 
A and n. (4); Probably c will have to be hied oft 
almost to the doited fines to allow enough move¬ 
ment to take place. (5) The rectangular portion of 
the chuck, is dovetailed to c: as in sketch. Fig 7, and 
must lit well, (t>) In using chuck the tool must 
always cut at the same height from lathe bed, or 
every variation will cut an ellipse having greatest 
diameters not coincident, which is to be avoided. 


should like to see you, for ono of the cleverest 

he has been at the bench for thirty-five years hi i“ 
always finding that there is something fresh™ With 

regard to the veneer hammer, all I can savin tw 
(Intercut workers use different tools, anTtf you 
like one without iron by all moans use it* but 3 th\ni 
those who have used both sorts prefer one with 
iron, as it is considered to work sweeter 4 c p 
is gen orally a home-made tool, veneering hammers 
are found in considerable variety, and I daresay 
you know that the hammer may be only a piece nf 
board without any handle* Yours must, have seen 
some service, since it was made more than half a 

century ago, and I do not wonder at your bemir 
attached to it, for I have a tool of about the game 
age which I would not willingly part with on 
account of its associations, I should like to ask if 
you have ever known an iron veneering hammer 
to stain the veneer when it has been properly used? 
I never have, I must confess lam rather surprised 
nr any one of your experience asking for names of 
wholesale houses for such everyday articles as 
handles and for prices of glass. However, as I wish 
to be helpful to you, I may say that Grew-and Bridge 
bummer Row, Birmingham, supply the former, and 
that prices of the latter wall be sent by any of the 
wholesale plate-glass houses if you write. Have 
you never heard of the “ trade ‘ 


Dovetailing,—D ovetail (London* N.EA. 

afraid anything that can be said in 
dovetailing, or rather making a box, will not help 
you very much, for I imagine you are not familiar 
with joinery. It is a pity you did not say what the 
box is for and give some idea of its size, as then it 
would have been easier to answer in a way that 
would be more useful to you. Not knowing what 
kind of a box you want to make I can only give the 
following general directions:—After having planed 
up the stuff plane one edge straight. Work from 
this for lengths and make to width required. Then 
set your gauge to thickness of wood and gunge on 
ends of pieces. Do so on both sides. Next set out 

dovetail pins. Saw* down to the gauged Tines 

and chop out the waste wood with chisel, cutting 
from both sides of the wood with n slight inclina¬ 
tion inwards. Then mark off on the other yucces 
the sockets for the dovetails ; saw and chop out the 
waste. To ensure close fitting, saw outside lines 
for the dovetails and inside lines for the sockets* 
This compensates for the saw kerf.—D, D. 

Index to Work*—J. G. (Stockport) and nume¬ 
rous other readers are informed that an Index to 
Work has been prepared, and has been on sale for 
some time. See notice on page S2S, VoL I, It can 
be had from the publishers or through any book¬ 
seller, price Id.—E d. 

Battery for Electric Lamp.— Volta (Roches¬ 
ter).— Your J2-volt 5 e.p, incandescent electric lamp 
is made to be lighted with a current having an 
e.m.f. of not less than 12 volts. This can be ob¬ 
tained from six single fluid chromic add cells 
arranged in series. The cells should contain two 
carbon plates and one zinc plate in each cell, and 
this should hold at least one pint of liquid if the 

light is to be maintained for three hours at a time. 
In my articles, " Model Electric Lights, 
will appear shortly, I have given full instructions 
for making and charging such batteries. You w ill 

also learn much from my replies to other corres¬ 
pondents.—G, E. B. 

Technical Work on Dynamos.—F. A. (JJ^ands- 
worth). — Have you seen Professor Thompson's 
book on dynamo electric machinery? If you have 
not, I should advise you to get it, and study up 
the principles of construction as therein laid dow 
Then you will be able to more fully understand 
how a dynamo is constructed. Surely that book i 
will not be too elementary! You will also find 
some technical information on dynamos, and also 
electro-rnotors, in "Electricity in the Service of 
Man.” now bcin^ issued in monthly parts by the 
publishers of this paper. I am not sure, but 
think Professor Perry was one of the first to 


I am 
Shop Pi about 


i i 


is 


an 


for the 


Tjev 1 * 


*. papers? Sony you 

object to the articles on hinges, but then everrbody 

w + ho reads Work has not got your vast experience 

and 1 am sure you will be pleased to learn Hint the 

instructions given have been much appreciated by 

many who are not so well informed. You will see 

articles some time about making a rule joint and 

butler's tray* but I hardly think that one showing 

how to use a veneering hammer is necessary. If 

yon or any one else wants to know I shall be pleased 

to tell you. for the intention of all concerned is just 

to make Work what you call it, viz., "a mine of 

usefulness in practice and theory, leaching hands 

to labour with greater skill in art, craft, and science, 
and at all times for both young and old a treasure 

for thought. 11 I hope to hear from you again, for 
j bough wo don't agree quite, interchange of opinion 
is beneficial for all workers*—D* A. 

Handrailing—W, G, H* (Bury),—I have much 
pleasure in acknov lodging your loiter. Handrail¬ 
ing will be treated in due course, but not on stereo¬ 
typed lines, and when I am satisfied with papers 
sent in on the subject they will appear in print 
This will be a sufficient answer to your letter.—E d. 
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Registration,—H ertford has evidently over¬ 
looked the information which he requires in Work. 
He will find it in Vol, I, No, 37, page 578—C* C, C. 

Licensee under Patent, — Little Vulcan, 

saddled as he is with his inactive licensee, is much 
to be commiserated. Unless by his agreement the 
licensee is bound under penalty to do a certain 
amount of business, we do not sec what remedy the 
Patentee has, unless at Equity. But lie will under¬ 
stand that we are giving no opinion on the law of 
the matter, and that it would be quite out of the 
province of Work for us to do so. If he feels it 

necessary to act under his grievance he should con¬ 
sult some trustworthy solicitor. For such a book as t 

he requires he hud better apply to a law-stationer, ’ 

or to a bookseller with a legal connection. 

Model Locomotives. 

tually we shall, but not yet a while, owing to 
pressure of other matters. 


G 


I 


con¬ 
struct a motor to run at a perfectly uniform speed 

under varying loads.—G, E. B. 

Electrical Questions.—R. B. ( Laurencekirk ).— 

(1) The Fuller cell Is now in general use, and mar 
be made up by any person. (2) I do not know of 
any good book dealing exclusively with galvanic 
batteries. (3) Apply to Trutmer. foreign bookseller 
Ludgate Hill, E.C., for price of CfiBin’s work on 
electric or galvanic batteries, 

(Pimlico). Try Spoil 
London, for list of 
G* E. B. 


Tig-1 


(4) See reply to G. L. 
ublisher. Charing Cross, 
s on electric lighting,— 


n, p 

book 


G C. C. 
J. W. (Bolton).— Even- 


Securing Copyright.—J. C. (Smethwick) .-Your 
letter is not very explicit, but it is presumed that 
you wish to secure copyright for a label or some 
such business matter which does not come within 
the definition of a trademark. It is probable that 
you will find the forms supplied for that purpose 
from Stationers' Hail perplexing. It will be better 
to call there or get some frieud in London to do 
and have the forms filled in by the official,—C* (J* C. 

Payment of Royalties under Patent. — 

Patent (London\— The ordinary practice in the 
w riter s district is for the licensee to pay Royalties 
monthly* The January Royalty, say, would be 
calculated and audited bv some person agreed 

by both parties: payment being made 
Patentee on the 21st of February, and so on 
licensee fails to meet his payments the 
stipulation is that the licensee shall revert to the 
I atentee. But, of course, these tilings are matters 
for agreement between the two contracting panic* 

Hie auditors expenses are shared; he is the joint 

servant of both parties, and being usuallj - an ac¬ 
countant ^J'ho has a professional reputation 

m sun bun, the system, as a rule, works smoothly. 


Monumental Brass Engravings,— Monument 
{Walton* Liccrpool) wishes to know the qualifi¬ 
cations of a first-class monumental brass engraver* 
The main qualifications are equal skill with either 
the chisel or graver* But monumental work is not 
wanted every day, so that Monument must be 
able to engrave other kinds of work found in the 
situation lie wishes to fill. If the situation he 
desires is a brass manufacturer's, the work will be 
most varied, but pretty constant, and will be found 
to be rather hard work, which doubtless he is pre¬ 
pared for. With regard to his studies of Gothic 
ornament, be will find them usefub I recommend 
him to look through R. W. Billings, EsqUs, books on 
the subject of "The Infinity of Geometric Design 
Exemplified, 1 ' and " Power of Form as applied to 
Geometric Tracery. 11 Also “Original Geometrical 
Designs." by D, K. Hay, Esq., as they include many 
splendid designs for church work. In conclusion, 
I would suggest that Monument will hardly find 
the berth be warns in London; I think he would 
stand a better chance in Birmingham, that city 
being the centre of the brass trade, and from which 
place tons upon ions of ornamental brass work are 
sent away to be sold as London manufacture, fne 
volumes referred to will, doubtless, be found in the 
reference department of the Liverpool Free Library. 
-N. M. 

Handrailing -Work Numbers.—R. A. Ulfan- 

ningham).— The handrailing has to wait. No num¬ 
ber of Work is out of print. Send us the name oi 

any newsagent who says so. 

Cabins.— Paterfamilias*— Yes; I hope to have 

from a man who lives in Florida a description at 

the way in which houses are built there. A villa 
was discovered at Bruding, Isle of U ight* a tew 
years ago, which was fully describedand illuslratca 
in the Illustrated Si nes and other pictorial papers, 
and perhaps a search in a tile of fttusp'atcd London 

A e u *s would bring this to light. I j-—‘ „ 

any detailed description of a restored ancient no- 

man villa. 


so. 
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Oval Chuck Fittings, 




upon As A. 8. II. L, does not give size of lathe, this is not 
to the lo scale. Fig. 1, fare of headsioek, showing two 
If the screw holes to fix plate. Fig* 2. plate to fix on head- 
usual stock elevation* Fig, X section of plate; the face 

screws hold plate on heads! ock and edge screws 
adjust amount of eccentricity. Fig* 4, the chuck 
(back): the rectangular portion, d, slides accurately 
between guides on c, which is fitted to mandrel nose 
ns usual* The stops, a and n, must be exactly the 
diameter of Fig* 2 apart. Fig* 5, edge view of same 
(references the same). Fig. U, front of chuck having 
an exact copy of mandrel nose fixe d in centre upon 
which ordinary chucks can be used. Fig, S is a 
sketch of l lie whole in posit ion* showing how Fig. 2 

fixes on headstock, and Fig. 5 is compelled to follow 
its eccentricity.—B, A. B. 

Veneering, etc,— G* IV. D. ( VcntnmX-I cannot 
altogether agree with your remarks about the use 
of toothing plane and smoothing plane in connec¬ 
tion with burr veneers. Certainly the former 
reonires a little less care in use than the latter, but 
1 do not know that that is any recommendation* 
If a man is of the “ slap dash ” order of humanity, 
perhaps he will do better to coniine himself to tlie 
toothed plane; but if lie is one who wants to turn 
out his work in firat-rate style, and to become profi¬ 
cient- in handling his tools, I think most people who 
know would prefer the smoothing: plane. As you 
arc practically acquainted with every detail of the 

cabinet line, you will, no doubt, understand the 
reasons without their being specially given* I 
wonder how you can have learned so much in a 
decade, for ten years is a very short time in which 

to Juivc acquired a knowledge so extensive. I 


to 


°? lt a latent,—A* H, (Porismouth 1 has 

^ improved instrument, hut before taking 

fn U ! e -*\ VJ ?T s !° learn whether he is first 

m the field with this improvement. He should. 

? S ^ ec + ificatlon Library-there is one, free, in 
rnoKt large towns—and search the index for the 

instrument in question. Let us suppose that this 

omVnt nn f ?r tb ° S"? "**4* he finds an? 

patent on the subject, read ihe specification and 

mi 11 invention clashes with his own; continuing 
-a n G 1 ” 113 WiU 3atisfi ' llil " onc wot th* other! 


Correspondence in “ Shop."—AV n G—Fverv 

correspondent is entitled to express Ids views on 
matters relating to construction and decoration 
freely in "Shop," which is intended To 
mean a of imparling information 
subjects, res 


■ 


serve us a 

,. , * , . on all appropriate 

* pectin^ which inquiries are made and 

to promote discussion, which often tends to draw 
out much useful knowledge ami suggest Idc"*, 


• . 


Chair Cane.— A- R C\—This is procurable in 
quantities ul‘ not less than i lb, T lie price is vu 
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Brill lug China 


f * Crossing/* 2s. Id ,; fine, 2s. Gd.; finest, as* ; "set¬ 
ting^ 3s. The quantity required for recaning half 
dozen chairs would be about 1 lb. " crossing/" \ lb, 
setting/' S. J. Eaton &c Co, P of 131, Great Titclifield 
Street, W. f undertake to supply this article on re¬ 
mittance, But A. B, C, would do better to reseat 
his chairs with Austrian perforated bottoms costing 
about Gd. each, and devote his time to some pursuit 
more calculated to call forth his ingenuity. The 
Austrian perforated bottoms strengthen the frame* 

■work ana can be screwed on in a few minutes. 

F. d/B. 

French Polishing.—J. F. iKelvinsidc ).—As 70u 
do not say of what wood your cabinet is made it is 
impossible to give you more than general directions, 
but you may possibly pick up a few hints which 
will bo of use to you oy reading answers which 
have already appeared in “Shop. If the wood is 
of 0 light colour and you wish to make it resemble 
some other, of course you must stain it, hut it you I A Hand Circular Saw Bench.— E. 0* M. iLon- 
only want to darken the present tint oiling may do, don, J FA—-Frame of deni U by 3* the two sides being 
Wood, as a rule, does not require staining to give mortised through, the end rails slightly tenoned 
It a “respectable appearance/' and whether it is and bulls close tinder rails. The height of bench 
improved or not is altogether a matter of taste. To 3 ft. G in. Driving wheel is to gear into flywheel 
polish* oil* fill in* body up* and finally spirit orf* spindle and also iulo saw spindle, both of which are 
different kinds of wood, however, require difierent brought through frame to carry a cog wheel for 
treatments* and at you do not say what kind you | that purpose. The fly wheel would then revolve 
have used I am unable to help you further at 
present.—D. D. 

Kegi strati on. — Diamond Undmonth). —There 
are many patent agents who are reliable business 
men, and if we quoted a firm here it w ould appear 
that we were advertising them to our readers* If, 
however, you will send us a stamped and addressed 
envelope we will enclose to you the address of a 
patent agent who* we believe, will give you every 
satlsfac tie n.—E u , 


.W. IT. S, ( TViltaston )—You 
will find no difficulty in repairing your pitcher, pro¬ 
viding it is not broken into too many pieces. Tlio 
drills and diamond bits can be bought at several 
places in London* but I can strongly recommend 
Mr. E. Clarkson* Tower street, King’s Lynn, or | 
you can make a drill for yourself, especially if you 
have a lathe. If you would like to do so, let me 
know through “ Shop/' and I will give you full 
directions and drawings. Drill your holes as deep 
as the thickness of the pitcher will allow. Take a 
piece of brass wire* flatten one side with a file or old 
knife* turn down one end with a pair of nippers, 
place : this in one of the holes, and carefully mark 
and then turn down the other end. When you have 
made all the holes and rivets, proceed to fix the 
latter in their proper holes, taking care to sec that 
each fits tightly; then fill up with plaster of Paris 
mixed with water.—M. D. W. 


diameter from cud to end. If they taper the cost In 
slightly decreased. Long tapvrtnff sticks 13 ft, b 
14 in.* 1J in, diameter, may be had for Is. U* 
each. Also A lk lengths with roots from t to 
i diameter at 3Jd. and 4id. each, and i in, 
gree ” for inserting transversely, etc., at from IJd. 

to 2 id. each, A reduction of from 0 per cent, In 1U 
per cent, is made when a dozen of a sort is taken. 
The line while malting* best quality* la. Id. per 
yard, Whangees; these pale straw-colourcd canes 

’with the knots at nearly equal distances, now no 
much in vogue for .screens* frames* etc., mounted 
on a timber framework* are costly. Thick, ^ ft. 
it in. long, and thin, 3 ft. Jong, are 5d, each; 4 ft, 

li in, long arc SJd. each. They arc not equal but 
tapering. Cane, best while, Is* Id, per lb. These 
are the pith peeled* and uniform in thickness. 
Kalians, thick* ad. per lb. These are impeded, 
Black varnished* S ft, (i in. in length. These range 
progressively through 17 gauges from ; in. to ; in. 
diameter, and in price from Is. 1M. to 3s* Gd. per 
dozen. Tonkins: these are ihe commonest kind, 
and resemble sotucwhul our reeds in appearance. 
They arc* however* useful for certain purposes* 

particularly in the conservatory and garden, 
Many light and pretty articles may he contrived 
with them, and they are cheap. In length from 42 
to -hi in., and varying in diameter from & to it in.: 
Various in colour and marking, some uvenintlia- 
jneler* olhers laboring from one cud lo the other; 
the price is* mixed* for 100* 2s, Gd. ; selected, for 
lflU* 3s. Where necessary mi extra charge is made 
far parking, but all these article*, nearly, can bu 
seal lied. S. .1. Eaton & Fq* will furnish any 
desired information on receipt of stamped and 
directed envelope,— F* F. II* B* 

Aluminium* etc,—E. G. {Halton ),—'You can get 
aluminium at Johnson* Mull hey lV (Jo,* Hutton 
Garden* E. U, # for 70s* per lb** or is. Gd. per oz, The 

impurities of ruiimioreial aluminium are chiefly 

silieuiTand iron, for which you can lest as follows; 
— jJBsutvca piece of the metal {not larger than a 
threepenny piece) in dilute hydrochloric (muriatic) 
acid, and one or two drops ol nitric acid* in a por¬ 
celain di^h; evaporate Lu dryness and lieut gently 
at a temperature a lit tie above that of boiling water 

until ii no longer smells of acid. Now add a little 
hydrochloric acid and boiling water and warm; 
all ihe aluminium and iron will dissolve, leaving 

(he silicon as silica or sand, which can be llitered 

off. To fill rule* add a solution of potassium ferrp* 

cyanide {yellow pmssiule of potash), which will 
[arm a blue coloration or precipitate of Prussian 
blue if iron he present. Ur, instead of this* add to 
the filtrate from the sand a solution of potassium 
sulphoeyaualo, which gives a blood-red coloration 
I with Iron* These lusts only show the presence or 
absence of silicon and iron, a more elaborate pro¬ 
cess being necessary for their eslitimtkm* which* 
however, 1 shall be pleased tu describe it you re¬ 
quire ii. Aluminium bronze is made by melting 
IN) parts of copper in a crucible made of plumbago* 
or sonic oilier highly refractmaterial* and then 
adding Hi parks ol aluminium, the two inekiU 
uniting with the evolution of intense heat* With 
these proportions ihe maximum degree of hard- 
dess, strength* and tenacity is uhiamcd, a larger 

proportion of aluminium making the alloy weak 

ami brittle, —F. B. F. 

Electro-plating Model Dynamo* -W, F 

(Kdinhttrfjft). — There arc few parts of a model 
dynamo that can be electro-plated without doing 
injury lo the machine in the w ay of impairing ita 
usefulness. You might niekeJ-phvte the bindm 
screws* connecturs* brass or guu-incUi! bearings and 

fittings* but I should not advise you to plate the 
ironwork of the machine. This is best ornamented 
with paint.* varnish, or coloured lacquer. A very 
pretty contrast is idler led by coating the exposed 
partij of the iron with black japan, the wires with 

sealing-wax varnish, the brass hearings with gold 
lacquer* and nickel-plating the terminals ami 
brush holders, The steel spindle should be left 
bright. Instructions in silver- and nickel-plating 

will be given in WtmK in due time. Tho article on 
rhe Dulcimer and llovv to Make it fl was published 
in No, 31* Vol. L t page IflO. When you write a 

letter*to us again, do not seek to evade the letter 
rate of postage, hut prepay the postage with a 
penny stamp. Letters may not be sent for u half¬ 
penny, even when loosely loldcd and not sealed.— 

CL E. B. 

Winding Dynamos. — Perplexed Ones 

dot 1 * &&).—In a series \vnund machine the field 
magnet coils arc connected in series w ith the ar¬ 
mature coils* the work being done in the outer 
circuit. The magnetism in the fields, therefore* 
varies us the resistance of the circuit, being less 

when the resistance is high Ilian when it is low. 

In a shunt-wound machine the field magnet rails 
have their resistance proportioned lo that of the 

work to he done in the outer circuit, ami the coils 
are conned rd by u shunt through the brushes as w ell 
as to the terminals of the machine. There are, there¬ 
fore, two paths open to the armature current : 0110 
through 1 1 10 km. coils* and the other through ihe 
work 10 be dune in the outer circuit. When the 

resistance in Ihe outer circuit is lower than that of 
the km. rolls and shunt, more current goes by 
of the outer circuit than 

live intently of the magnetic field is reduced in 
consequence. On the other bund* when I lie re¬ 
sistance of the outer circuit is higher limn that of 
the f.m, coils and shunt, more current goc^ by way 
of Ihe coils* and this raises the magnetic intensity 
ol 1 li ii _ liehl s. The effect of this is to raise the 

potential of the current* and enable it to overcome 
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Delta MetaL—J acobus.—D elta metal isanulloy 

er combined with iron 

zinc till the zine is saturated. 


Iron is dissolved in 

This iron-zinc 


01 copy 

melted 

alloy is then used in proper proportions in makin 

brass. To prevent oxidation in remelting and the 

resulting variation of quality* a small amount of 
jp* phosphorus is 

The density c 
§ 1800 ''. 

brazed. Cast in sand* it has a tenacity of about 
twenty-one tons per square inch. Forged at a dark 
red heat the tenacity is thirty-three or thirty-five 
tons per square inch. Hammered cold its tenacity 
is forty tons per square inch. It can. therefore* be 
made aa tough as wrought-iron and as strong 
steel The writer lias seen it used for the spindles 
of cranes for gunpowder factories, and he 1 hus also 
seen castings of wheels made from it. When re¬ 
quired insufficient quantities* these castings can be 
made in dies* and are then practically as cheap as 
the best gim-metal castings, while posscssin 

accuracy of machinc-eut work. One great advan¬ 
tage of delta metal is that it resists corrosion better 
than iron* steel, or gun-metal* and is. therefore* 

Ticeable for use in sea water* mines* and chemical 
works. It j$ used for nearly all purposes : r;_ 

pellers. cranks, Kingston valves, pump rods, pfun- 

gerfi, valve spindles* bolts, utils, si tuts, tubes* lim 
Condenser plates, cog wheels, ornamental work. , 
many others. It will beseen* therefore. that, act ufd- 
tag to the proportion of mixture and method of 
preparation adopted* delta metal possesses the ad¬ 
vantages of cast, wrought-iron, and steel, without 
their disadvantages. — J * 

Fan.—J. G, ( Wirkmcorth )—It is not at 
all difficult to make a fan to work by hand, willi 

blast powerful enough for a blacksmith’s tire. You 
can make the vanes either square or tapering* con¬ 
centric or eccentric. In a small fan I do not think 

there is anything gained by eccentricity, though it 

increases the efficiency of largo fans. The vanes 

may measure ten or twelve inches across 1 lie tips, I rapidly (unless flywheels do this they are of little 
me openings in the sides four or Jive inches din- I use). The saw revolves still more rapidly, uud 
meter. The size of the Ay wheel need not be much ; being geared to driving wheel slip, U1 10 bane of 
more than tha size of the fun casing* say, from saw benches* is prevented. This machine would 
twelve to fifteen inches diameter. Multiplying take some starting, but would work well if the 
gear would have to be used lo get up the necessary three cog wheels were well fitted. The fault of all 
Bpeech I should not go to all this trouble, because manual power machines driven by belts is either 
you can buy a forge fitted with fan complete for slip* or a tight belt causing great friction and strain* 

rpom to £4 r or a torge fitted with a Boots blower Although I do not think it within the scope of Work, 

rorabdut £ 7 *—J. I will try and ascertain prices of fittings. Fuller 

Plat© Camera.—J. II. T. {Herta). —The deR< rjp- description would bo too long for 14 Shop/'—B. A. B. 

® f Part*. 1111(1 instructions how to put them Door Fastener^ J. G> (Bnmpsfit ld).-Yoii do not 
+ r ' ^ ere 41 as explanatory as it was pos- give sufficient particulurs of the fastening to enable 
*?! i° ^ 0< -i f best plan would be me to judge who would be the best firm to rcconi- 

w carefully look at a cam era a] ready constructed— niendyouto. In any case, it would be advisable to 

OD in/ .4 UarCi for instance. No doubt you then get a provisional protection for it before showiisg 

__ ^ U3T1 ln formatioii Ilian any amount of the specifications to any maker in the trade.— 1 T. W. 

writing would convey. All these diagrams and Bo.mhon — C C ( _ 

*tmdh'e°and* 5 ca^rocmurimr C Rkifi*t 1 U1 'f 11 f J- Eaton & Co M 3, few Inn Yard, Tottenham 

firm you 9 l!'!' J ho thS Sniw Jl'iry J Xg bamboo' 

planaticn — E °D VV ^ 1C 1 1 1Li aiti applied is their cx- market prices* It should be understood that the 

* /‘tv 1 . w prices vary very much according as the market 

piaster of Paris*—Mnrr.nEH (St. John's jrood)* may be bare or glutted. Now* and for twelve* 

of tU} l V^ llS ^y which plaster can be months pn-d* prices have ruled high consequent 

fffiTh, 1 aaecQritl time* or even a first time if it upon ihe greater demand caused by the in ere using 

hv long exposed to the air* unless* possibly* favour shown by the public to t liU elegant and nse- 

" lll *“ Mrp which would cost ns much ns new ful branch of manufacture, A few leading items 

uf inf urination ns to sizes and prices may he cun* 
veycil here as a general guide. Bamboos for furni¬ 
ture are imported and sold in lengths of (i it. Li in. 
without roots, and in thicknesses varying in dia¬ 
meter from £ in* to in., and rising in price per 
stick from 7 Id* to I Id, 
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added* in combination with copper, 
of delta metal ia ST* its melting point 
It can be worked hot or cold. It can be 
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Hand Circular Saw Bench, 
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goes round the coils* and 


bv re burning 

J; The only use to which old plaster can lie 

put la by using lumps of it Lo strengthen the, out* 

Em f lcl e of moulds, and th 

I* icarccly worlli the i 
Very amali uuwt of the 


us save new* Hut even lids 

worth the doing* when one eOasicJei^s the 

course plaster used for back- 
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These are fairly equal in 
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Shop. etc. 


7 


[Work—Hay 3 ^ 

Trade JTotes and Memorand 

I ~~ 

TltE average daily water surralv a„v 
Loudon from the Thames durbar de hvered to 

daily total was therefore 59 851 fi^^n 001 ^ The 
daily consutnT. io^hVd W o l rfe r L ^& l r inB a 

from the above various 60UTCe a “v er n J?l, B , appliea 
ti-om the Thames 49T8 per c™r ■ 

£5 ,«?*,£» Rg, «■* 

|ix- w. i. a 

Vandnlia Works is said m tendent 0( the 

electric head-light that thev hav^ Yn 0nol ? nc ® d the 

two of their engines for three monS t n estln $‘® 

running smy mile 3 an hour in tim* J? , p a triLm 

accident. Another advantage l 

tive. and does not iflumiint^ to 1 ?! 

either side of the track* Twpir^ e .S-ent 
engines will be equipped with this li<*ht. 8 anda ^® 


1891 


¥Sw 5 att%SF^nSas I • wcck 

coils, or side by side with them is wound i vorv neru n <. J JJ?. V f IH ; CI ? com P c ‘ enl to design machi- 

constant magnetic intensity, and giving to the 1 lie civ l cnginc^rs 'lu^cricail ^1 JM httt . m?ln} ‘ ° f 

to the kind of work to be dono by thc macii^^ forming^t of thel.usfnc^^v B ,uui ^V 

steadiness of their lightT-O E. H. °° a “ d &£*s and cs P e r ie,lce on works or in the 

MouldlngCompositlon.-J. B. C. (rrbrafowZ).— i we Va s e ri o u b t h * n iAVc o n t e i up], u c ss y ot ) 1 h a v e 

Lindner. Wojlcet Street. Loudon.-Qt', Vive. subordinate would probably beput to do "be work 

.Engravers’ Wax.— Invicta l Step no/. E.) wishes f?r which you would take the credit. This advice 

^ CT t du!nol ‘ r /*n the right direction. The fc ' hc , 8t Positions, but they have begun young in 
most likely shops would be amongst the cueravers’ ! shops when there wag much to invent ami 

£ niu . ers , distne^FarrinKdon Street, Holboru, 1 echnical education became so widely spread 

he : 1 i™- Q \ ak f, engravers' wax : and before , 1 shouk l } xl vise you to cultivate that for 

attention to the third coltinm of page 59G of Wohk 1 * * a y 

Decepiber 7th, I8S9 H + Allen, 17, Ironmonger Row* I Electro Magnet for CleanIne* Bras^ 

^tadV t? Sons* Jl, Itose Street, Newgate *-’BnAi?s ( Wolverhampton) — If T had thp 

-iffSfflSKffiS?.SlSSJsS pil£?J?ia 1 

-T\J. c' & Windu3 > 21J . Piccadilly, Luiuicn. two “>P rollers must be made to revolve and thus 


nowa- 


0 . 


WORK 


Preparation of Brass Plates for Eneravfno- 
-To. Po. abandon. IK) wishes I“ 1 ™?^ 

FJP? ° f ^ 11 p blass Plates as from the metal 

flat hammerer, he will fill his plates with li»m i,‘, 

Uim'nf' w kick will give him unlimited trouble to 

eve 8 To PoVinmm'T P *? }“ 3 '” urk ' So«*- 

require' ^, fefi 0 . ^ pi f cd "^nuatiom'Sle will 

wood, which is driven tightly into theT-round -f 
s vcrsnmhs’ flat hammer, and a nd!-i .1 

themitsid? la V 5111,0,1 ‘I 1 * 3 stltkc . “‘"I. commencin'' 
tne oubfido vdge, work towards the centre trvlncr 

t L i i C11 - lts J tru tallness with the straightud^iT 

fesia.a.a!?.*! 

a ss-bi *£ 

whitd> r hn^i H0CUlLl il T} ;^r of ^vavy pliiuishrrs with 

tl nl.'it i <L twc l'*.»ch rlatKiie urtse til!T:kc 

SA'SSs^jssMaf.staaril-; 

s rtes h s- 

rr'sr a s s r hi o? ft ^ is 

“ Tam o Slum ter hone_X.il ’ ,,0 ' V culled 

S\ noolr,j wn • 

each, are still in print and can be h a. 1 iVv m- P | t '« ll[, ' r - 

^«ss&sj£a te » 

l ° Prevent concussion'; but toVu-is^rolff S iV a '? Ik^astm the holes s liould L about as'follows; 

perhaps hMier Ih-In^ l i nB . “‘npression, P'Pes. and make the holes for pipes of th ' S 

indiariihbcr if iln- ^ slstent VVIlli lllu use of fftnmrtrr the same size us for those nines WnTtT.n 

ferent form of tlTmust bTJSP at }, l,,,i “ il (iir ' fV th *- 3 ° 1111 d b on rd ifis^Si ^ ob oc 

ssssfasB.’ssSS^f r* hse 

Sssai.vp« i f 31! fiig 

deposit a -comnleti" thi * >’«« should do yotl mea “ “aplit” pallets I-M. W. ' hlU 

cannot proceed aJaiust imit'!l^nn= put a n, B J ?n ‘cd you 
your invention upon tbe ^.?.', and ^ if you put 

sional ” prelection onlv mj.iV k 1 undur P>ovi- 
scll the article without hi,,,i p can niakc and 

your seal, ami then you cln o li rT* u,,ll i you Set 
infringements, Tliercforn rt r - r for future 

tion for deposit,—c* ^ cfully drawn Spccifica- 

°f St Profession _T T {ITT j 

—Unless you have a leadimr'uo'ii'HTli/^ worthy 

draughtsman's position is not 1 a era iv c en ^ i . noerir >S 
tod or uUolod ,0 »'profcSof, ,, S o " , ; B „ r u 0 |d I 


TERMS of SLTDscn 1 ption. 


- niPDth! i , fret' by post 

fUOUtbB, " 

T. ros Ail L,rt , 3e!ft or Post 0 me 

I nbL UlHt’c* Loudoti, 


- iBkSdr 

Sr. 34 

Cl. Gd. 

P Orders jLiynlilt? m the Garten! 

lu t4S4ISLL ADil GuMPAN\% L:niiw?a. 


* - 


■ * 


B 1 , 


Trims FOR THU IXSKU 


, c 


TION OF AnTKhTJSI L .SJT3Ta 

V* hKKI,V iftJjLK. 


EiOH 

i! B. (I 

- Ji 0 

* ^ 10 u 

* a 11 g 

* 1 17 d 

* 1 0 U 

* Er IU U 


Our Fa,ii& * 

Half - 

^iiaricr Pntrc 

Kitfluh of a ? J «pn - 

UlJr -SlXll'CIllIl of a 1*3 
hi Guliiiuii, [icr inch 

1 .»rFsclrinE?. lll T.i' < *.ii m' 1 iff 111 ® n ‘ e .®Uch 11# Mpiritioni W. imp1 

ifW r *. :;7v on, • s,,i,,i,i “- ,j - 

Ut%u CM * n }* nh ' :llJtl fixrfiangu oSinu 

1 ik 'Hiiiur I ' r f-ine (avfrd^m^ ei^lit wnrd^i, 

J’t &miticnt I ’v j* d ifi l p ora *ei <tt of intttiious, 

off ppt'fwi nryawfcinmi. 

•t* AdVfrMppniDiuii; FlmuM rwrb l|h' fourteen 

tidy a ia ad van co of t lie dale of k-ijtie* 


C: 


«r 


i&o - 


r* 


D 


■ * 


ge. 


it 


ail Oth nu Adt^r- 

1 Ju-o cliatfcd 0 q« 


Magnetic Separator for Iron and Brass Filings * 

section, * 


A* Box of pwrtrf nr mixed 11 Imps, 

k in- tuml mtlrrs. 

R»r iron IIliiiir 


ii n n. Endless nm^netfc tit*It 

c + !>■ usht j a tjf j'fiflks fj f, rC i 

wept off liy brushes. 

™ Uli mii^m is sown vu to turf^cL-. 


r ( 


_ n t liox 

11 , Bek of WCliiiiUK, 


SA LE A XL) EXCHANGE. 


L-!> 


c-arry the endless belt round. The two lower 

rollers of wood arc fixed in the box of swarf Tins 
box is inclined ns shown to facilitate the descent of 
1 IP fibnjp by gravitation, and counteract the 

edect of the belts motion on them. The belt should 

Ltmnent magnets sewn on to this with tough braJs 0 r 
upper wire. J he magnets may he 2}in to 3 in 

f ^molmc steel, magnetised. The brushes 

the diagram*—G, E. R. snown m 


Beits Patent Enamelled Adhesive Water- 
Fr ?°/ Advertising Paper Letters and Figures 

in all Colours and Siies,-bote pud Ori-ina! Manufactory, 

i7p Arthur Street, New Oxford Stiectj W.C Acenii 
apply. Sample sheet gratis. 1?4 R 

Tools, Tools, Tools.—The cheapest house in the 

ior Lnijhshaiid American tools is Li XT's. stit. Hackney 

Ku.llI,, liomlon, E, Send stiimp for reduced price list* F4 « 

Victor Cycle Co., Grimsby, sell Mail Cart Wheels* [16 R 

Rf pOnset Work *—1 ools, Materials, and Designs, 
Price Li > t po^t free*—C, Puol, The Mechanics'Tool Dc*.Gt* 
27, Hockley, Nottingham. 

Tools for Carpenters, Joiners, Cabinet 
makers. Gas-fitter**, Plumbers, etc. 

Stamp*— Pool, Nottingham, 

Glass Silvcrer and Be veil cr* 

mono, Junction Road 
requirements. 

Machinery and Tools*— Largest Stock in London, 

Britannia (Jo*, ioo, Houudsdilch. (Ja^h or Hire Purchase, 

Gas and Steam Engines,— Engineers', Amateurs', 

Builders 1 ooh, Stocks and Dies, Forges, 
of new, 6d* ; second-hand, 2d,— 

Best Book on Lathe, Chapters on Metal Spinning 

ana Screw Cutting, 3 s.; soiled copies, ss,—B ritannia, 
Colcriescer [ ai R 

Six Cabinet Copies, from Carte or Cabinet Photo, 

for 3s. 6d, Originals returned uninjured,—E thELUERT 
He,n rv, Alvaston, Derby, fajR 

Designs* —100 Fretwork, 100 Carving, too Repousse, 
100 Sign stencils, (all full size), 300 Turning, 400 Stencils, 

5co Shields etc, Each packet, js, 100 Decorators'Stencils, 

60 wheels, as, 6d. All post free. Li^ts free,—F. Coul- 

thaku, 113, Old ChrLtchurch Road, Bnumemouth* Note 

change of Address* 

51 Metal and Wood Organ Pipes, 9 inches to 

2 [Get, Will exchange lor Clarionet,— FekCuSQN, 34 , Rail¬ 
way Road, Darwen. 

Picture Moulds. — 

equally che.np ; special trade 
Tam worth. 


List one 

D? R 

Edwix Ham- 

Romford, E-sex, Please state 

[19 R 


etc* L’atafague 

Britannia Co., Colchester. 


V.—Brief Acknowledgment 


rs. 


(JtlGAtjfti)? hflvn been rrovivGd fmm tiiii r.oi. 

|U'iiL^,:iiid rm^v i’rs ntiiy uw iu iu sirnr iiiion wh?eb C tr rn ' 
If ^reiit pt^ssmre :—H. h W j /■ 1 OT1 ^Inch there 

y* L n ; 

if.’-m.i.; T. C. ( l.1! a- ■!{ D ■B r h ,n‘,n fy) \ <'■ 
iflt.rtrwOKv,..) j A. H b\ • i l ', V r a ;iSJ**am ); XV. >. f. 

MSMi 

sassasf— 1 MSBWfc Kaxw* 


flS 


[2 5 


q ft, (sj in. gilt), ^d. ; others 

Dents, Importer^ 

[93 x 

Water Motor (] horse power); price ios.— W ALTON. 
9 . (J’tcn Anne Street, Stoke-on Trent. fj s 

Ewart's Lubricant Brilliant for French polhhers 

to use in place of oil ; # 

J W. Ewart, Hcckmondwike, 


lerms. 


ii 


pint tins, as. 6 d. post free. 


I 


1 +S 


A 
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T 


'79 




Arc universally admitted to be worth a Guinea n Box for Biliou 
Nervous Disorders, such Wind and Pain in 
Headache, Giddiness, Fulness and Swcllin 
Drowsiness, 


and 




■ 




the 


Stomach, S,ck 
-tJli r Mr.il p h 1 h.v.itjf- imr! 




i t 


K. 


I 


t -■ 


r ‘r - 
* + -* I 




' 


Gold Chilli 


Flushings of Hear, Loss of Appi'tite, Short* 
H ness of Breath, Custiveness, Scurvy and Blotches on thr Skin, hi unrt 

M, M* 

Sleep, and all Nervous and Trembling Sensations, &e. \c 
dose will give relief in twenty in mules, This 


I 


p 


j 

# 


■ r 


J 


>r. 


■u 

Thr first 

for they 
'llv invited to 


» 




V 


■ 


J 


L 


is no Jik non 

Every sufferer is earn- 


t 






1 


i< 


J 


have done it in countless cate-. 

try one Box of these Pills, and ihev will be act now b d 


1 


r* 


L ' 1 l J t l*J 




Cn 






W oi'tli 


Grime a a 


<• 


>. 


OIL 


■ m 




j 


FOR FEMALES THESE PI LI. 

A priceless boon, a treasure more than wealth; the banisher 

These are FACTS testified continually by members of all classes of 


s all 


Li 


of pain, the key to health. 


I S 


society, and one of the best 


guarantee* to the nervous mid debilitated 


L 


I 


L BEECHAM’S BILLS have 


the Largest 
lit the iVorhl 


Sale of ana Latent Medicine 


* 


* 


Prepared only by the Proprietor, T* Beech AM, Sl Hdc 

Dealers everywhere. 


'T 


Lancashire 


M) Hove* is. 

Dh 


ns 


1 Ad. and 


cs. od* 

tur ifnv>t tv:tit 


each, 

> n 


s ukl by all Pru 


I 


Gts and Patent Med it me 


! 


it tP 


-\JL 


Fu 


Stotts a 


tt 


Vi 


1 . 


t a, 


* t p 


LisTAULlSlLh 1 J lSSL 


SANBOW t S famous Trn i ue r\ 

Putnilme Liniment is die finest thin 

relieve the muscles and to impart btreElgIL 
urge its use to all athletes/' 


Attlfft. writes ; 
g in the world to 

l strongly 




AARON 

Engineers’ Tool Merchant, 

GAOL LANE, HALIFAX, YORKS. 


B 


i I 


! 


T 


Southampton Buildings, Chancery Lane, Loudon. 

j ti P tr GLN L IN I'liRIvST allowed on iJb* 

| PQSl'lhi, repayable en demand* 

TWO per CENT 
ACCOUNTS cakul ;ucd on th 


u 


i 




I N ITRES V 


. 


CUURENT 

e minimum moiiLiJy bd.uiLcs, 


on 


when not drawn bed-w fioo. 


STOCKS, SHARES, and ANNUITIES Pure! 

and Sold. 


Laihes. Pi lar and 

Bench Drills. 


d 1 


Lise 


f 


“ 


H 


GW 10 PURCHASE A HOUSE FOR TWO 

(WINHAS rn k MON l*H 

FIVE SHILLING* FLU 


SAWBENCH ES, 




»r \ fl.U r UF I.AVH J UK 
, _ MONTH, with immediate nos* 

session Apply •» die Office u( the IUKKUIlCK FKLiiUuUj 1 vNO 

SUC1E1 V, ns above. 


SHAPING AND PLANING; 

MACHINES. 


NEVER FAILS to cive immediate Relief as id finally to 

Cure all o Muscular and Chronic Rheumatism 

Gout, Stiffness of Joints, Sprains* Bruises, di, al ■ 

mo*i clTiUcious in Bronchitis and Throat and Chest 
Affections. 


The m UK BECK ALMANACK, with full 
r,n mpuLnEMi* FRANCIS RAVUNSCKuFT* Mi 


particulars po.C free 


Aft hi mi s of 

f It a rhs m 

S Ft CCA LI ME ; IN AMAIKCRn 

La H h . 


I(IhI L' -■ 


-m 


ir. 




t 


Over 700 Testimonials 


FKn:.f Mhdical Men 

On* of the Physicians to li R 11 1 hi* Prince of U 4 1*-«* 

Not tune &\\c my padcni su imikh relief ns. stems 
Sir Moreli Mackenzie writes :^' a AdmiMhie in Thnvr Alffr([.*nsr 

Dr. bit yens writes Putnihnq cur, l irn.- in a slm?t re brojj. 

jeCacL Thi Mtdual Pm* Stern's I'umtltnc is rdiitbk* .isd 


T > A, P - t / / 11- 

jf . r & ! (l II • • 1 


lo f /1 Cl OH 


I i 




wrists : 

I'li't t.fiir 




\ 


] 'ronijjt 


it ten t ion. 




11 


1 ;U’ 




CP 


» 


; 


si® 


e 


t CTdt j v e. 






. K 


yt 


FOR WOOD. 






0 


Brice Is, 1 J, r|, 
Irtim r/f Csiftiij/j, 


and 2s. fPd. per tUatfe, 

or yi, txtr z /arfoxfil^r. tr*vt 


V 


I I 


■■ 






3 




I 


Specimens and 


file 


G. k G. STERN, 62, GRAY S INN ROAD, 

LONDON, W.C. 

Home L^c of Pumil 

application. 


11 


V 


i 


A 




■ I 


rrospcLttis mvni^ 

nil details rvs tj ! 


Zl'E 


* 


A work on the 


* S 


T IP 


SIS 




ftec by post. 


S 


3 


ient Lee on 


me 


* 


N! 




4 


n 


MMM 


i 


A * 


London, 


E!,fT, 


u. 1 


TO INVENTORS. 


WATERPROOF 

FLUID CLUE. 


li IS CIS X1 


T 


SEE IA LS 




Hyou h.i\u an idea f^r mi invention PAT NT it for a trilling cast* 

Particulars iittd P.itiiphlct tree. 

RAYNOR Sc CASSELL, Patent Agents. 

17. CHANCERY LANE* LONDON. E.C. 


* 




i 


Monthl v. 

<U<*:nnii”s ii'Aiu G , <>j>iti.ir 

With i Jr; 


i iZj 


(Patent.) 

= "™T ■ 

Bv i>os/. Is. 3 d, and 8d. 


.uliiof.,, (ir:ui 


3 £<I : I«;iy 


ICIOUS 


i L 




sr 


TEMPERANCE DRINKS 


it li I I Him e , L ; -jl£. 


* 


TltERnuHlP (i I, L ; l GO. 


ftb>n hi v 


ihf 




I ll<‘ SHrtimitii 1 .', 4.1' ?f< !i^.c<)ei 

liENHA.M, i: D., I'.S A. 

Science lor .ill. 


Edited 1' y the Kev* William 


62^ Palo Street, 

LIVERPOOL. 


i 


jn Mason'i Non ■ In- 
// to^icating 
1 Mason's W me 

Bences produce in 
_ in ii-ti- ‘i it di:hc* ns Tcinprr- 
ai k Wine L"- riliil, Ginger, 

* < r sii^r, Raspberry, Biauk 
/A Ljir.mi, Lime Frnii, etc* 

,L* 1<a Tables ocinful 
\\ <>f rvTasou*» tactract o| 
M Herbs ui.ikci one 

spkwlia Boor, ri.-tVybhki^ and 
nun-nit ox ic,i(iu^. 

A Sample Bot le 

either Lss-nce or Ex- 
f/| tract sent on rtcc pt of 
9 strips, or a bottle of 
each Lr rg st imps. 

AGfiXTS UAXtElK 

\<>nin git ttnt. 


Seer 

E 


■ 


Montb iy 4 

W illi Numerous lUu-dinlions 


th 


t 


a t ii w 


fiofA Thousand, 

fret? 


pmec is. ; post 
IS, 3d. 


A 


r 


MoiUld), fid. 


CASSELL’S 

Shilling Cookery. 


J lie World od tVoiulci> 


Wtill upwards t.f 500 ] i!',i..tralions. 


* 


L’iUJlJli uf 


Monthly, ii,t. 

Ill lni"L‘ type, wit!) 


S’;m;n\ 1.ilc of <']iri-.i. 


P 1 ' ■ 


' I 


u[HvanJs of 300 


■ re e 


.Ki 


Thh new nud valuable Work 

contains 364 pa^cs 

fcvo. hotrnd ill limp clot] 1 . 

Cmstti ,f Company, Lim \Ud t 
L j id wit mu i London. 


j - t 


of 


■ 1 




Jllu*trjLUi>T^. 


I 


' 


cr own 


:r, * 


.! 


I. 


Montbly, 4 ith 


a 


! 


* 'i 


1 


Citiiiirics and (Uiiro-ISird*. 


W ith ExiiuWtcFncsimik Colonial 


Pint e 


F 


I- 


Cassell St Com i’ any, LtMtxcu, /L.Lf Z.’jwv. 


*■ 


Nr.tr hall .1 .>/ 1 soy. 




I 1 


Consisting of practical Illustrated Manual 


s specially prepared for Students of the Polytechnic Institute, 

of all Students* 


I\C 


ciit Street, London, and suit 


I'm the use 


1 r 


c 


fl 


r 


FIRST LIST OF VOLUMES. 


Elementary Chomistry for Science Schools and Chiaacs. By J, 
Forty LeeiaoQH in Carpentry Workshop Practice. 

Fractical Plane and Solid Geometry, including Graphic 

Forty Lessons iu Engineering Workshop Practice, 

The Polytechnic Technical Scales. 


Iobert Avrv VVahu. 

By (JiiAEii.iis F. Mitchrli 

Vob I, ElKMRXTAliV Stao.k, 

JIj- C, F, *MtTCMKi j. und R. (L Davkv. 

Ten Fkalc> \n in Led on card, in Ca*e. In. 


* 3 ™ IT , crown 8vo, cloth, 1 ^. Gd, 
Revised by I'.iit, 


In. 


i I 


Arithmetic 


by IVuf* Hexhv J 
Rttilscd by I ILh; 


Sh u )m s*, C.E , f.G S. 3 s. 
icks, M.A.S.K* 


bri v 1 3 * 0d, 


i 


CASSELL & COMPANY 


r 


Limn ku 


L in if r U // i/l t L on tfi i;;. 




> 


? 




y s - ; 


■ 
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our Large Stock 


zs 




London 

PLANING, DRILLING, SHAPING MACHINES, LATHES, & 0 . & 0 . 

SEND FOR LIST OF NEW, AS MADE FOR THE BRITISH GOVERNMENT, 6d. 

Send for List of SECOND-HAND Engines and Tools, 2d. 




at 




n 


i 


» 


> 


/ 


r r. 


r j 




. 


A 


Mi 


T:- Z+r, 


Ma 


im 


i 


FI 


* 


I 


I 


jL: 




i 1 


f 


Ll 






i 






+ii 


for <food Second-Hand Engines 


i 


He hare always a dr maud 

and Tools, and 


are open to Exchange. 


Shafting and Tools of every description. 


Workshops fitted up with Gas or Steam Engines. 


Colchester 


I 


Best Book ok Lathe JVokk, 3 s., Post Free . 


Terms:—C ash or 


HIR E 


Purchase. 


MELHUISH’S No. 735 PATENT 


Combined Jarvinc and Work Bench Cabinet 


Fitted with WARRANTED TOOLS* precisely the same as we supply 

to Practical Workmen. From £7 10s. 


AFfff/e from Jiitss IVooif, Shtiitetl anti I*t>Iitiheif 

iw HKtrf-e to JIa nnoniae with 


M "ttlu ttt 
antf J> tt vtt it n rr. 


ami van 


* 


AWARDED 


BRONZE 


for 




MEDAL, 


r 


: 


EXCELLENCE 


.- 


ISSi. 


. 


I 


GOLD 


■+ 




N.E 




1 


THE 


a 


AHERLEY 


U 




*U 


MED AL. 


f 


CO.MT.lN 5 J * 


" 


- < 1 J 




CIRCULAR AND BANDSAWING 

MACHINE, 


1390. 


- I 


_i_ l I - 


If 


THE "HACKNEY 


l'ur Hand or Power, will lake in 
2 2 in. Circular Siitv, and will cut by 
hand-power up to 5 in. deep. 


MQRUSING & EQflINC machine, 


■ J 


* 


Ik , 


Wnh 

Key. j Auger.-, 


Lhiistls. 1 C ire 

iii'J j OxUk 


3 


1. 


U* 


i' 


from the System* and 


EASE EXTERMINATED 


ns n 

b 5 


1 ^ 




f r 






every form of Nervous. 


! 


r 




■ 


’ I »rr 


speedily overcome. 


1 


Muscular, 


* 


1 


-J 
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